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Tue placenta is a rich vascular organ which nor- 
mally has ample reserve for supplying the needs 
of the growing foetus in utero. Sometimes, how- 
ever, diminishing vascularity and increasing 
fibrosis can materially reduce this reserve until 
the amount of functioning tissue is barely suffi- 
cient, or is insufficient, for the foetal require- 


_ ments; interference with nutrition will then 


retard foetal growth and result in an under- 


, nourished “‘starveling’’ child which may just 


survive, or succumb during labour, or, in cases 
of severe placental insufficiency, die in utero 


_ some time before term. 


This state of placental insufficiency is most 


* often seen in association with hypertension or 


toxaemia of pregnancy or both, but it is not an 


' invariable complication of even the more severe 


examples, and it may occur in the absence of 
these conditions. The problem is how to recog- 
nize in any particular case if there is sufficient 
placental damage to affect the foetus. From a 
purely clinical standpoint, only by recognizing a 
small child which fails to grow will we learn that 
it is in danger at all and only by forming some 
estimate of the degree to which its growth is 
affected will we gain even the most general im- 


' pression of how great this danger might be. 


Some additional and more accurate means of 
estimating placental function would be of un- 


* doubted benefit in such cases. 


1 


It has been to this end that we have been 
examining the levels of urinary pregnanediol in 
our cases. The method of assay is important and 
our earlier studies showed the method of 
Klopper, Michie and Brown (1955), kindly 
given to us prior to its publication, to be much 
more accurate than methods previously em- 
ployed (Coyle, Mitchell, Russell and Paine, 
1955; Coyle, Mitchell and Russell, 1956). 
Relying on the Klopper method we reported a 
wide suivey of the levels of excretion in normal 
and abnormal pregnancy (Russell, Paine, Coyle 
and Dewhurst, 1957), and suggested that the 
method could be accepted as a reliable guide to 
placental function, and so could be helpful in 
clinical practice. The results showed that in cases 
in which there was placental damage, levels of 
excretion were below the normal average, or 
more often below the normal range, the lowest 
values being found in the most severe cases. 

In this paper we report our further experience 
of the clinical application of this assay to cases of 
suspected placental insufficiency and we hope to 
present convincing evidence that the assay is 
helpful in the management of individual cases. 


MATERIAL STUDIED 


A total of 58 cases have been studied in 
which we suspected placental insufficiency or in 
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which we wished particularly to exclude it in 
view of some special circumstances of the case. 
Most of the patients suffered from hypertension 
or from pre-eclampsia or from both (although 
not always of severe degree); some gave a history 
of a stillbirth believed to be due to placental in- 
sufficiency in a previous pregnancy; a few had no 
such associated features, the suspicion of placen- 
tal insufficiency arising only as a result of the 
finding of a child which was unusually small for 
the duration of pregnancy, and which failed to 
grow. 

This finding of a small child which failed to 
grow normally as pregnancy advanced was the 
main criterion on which our clinical diagnosis of 
placental insufficiency was based. The finding of 
a normal-sized or large child which seemed to 
grow well, we believed to be evidence of good 
placental function. On this basis it was possible 
to separate out our cases into a group in which 
we believed that placental insufficiency was pre- 
sent, a group in which we believed there was no 
significant placental damage, and a group in 
which we were not able to decide with any confi- 
dence on clinical grounds alone what the capa- 
city of the placenta might be (Table 1). 


TABLe I 
Clinical Grouping of Cases 








Total « cases in the survey .. : as va 58 
Group | (Placental insufficiency) ae mye 16 
Group 2 (No placental eee wi ‘aa 14 
Group 3 (Uncertain) a : ae si 28 
THE VALUE OF PREGNANEDIOL EXCRETION 


In all these cases, pregnanediol studies were 
carried out sometimes on only two or three 
occasions, but usually more frequently than this. 


Group 1. Cases in which we Believed from the 
Small Size of the Child that there was 
Placental Insufficiency 

There were 16 cases in this group. In 14, low 
levels of pregnanediol excretion lent support to 
our diagnosis of placental insufficiency, whilst in 

2 readings falling well within the normal range 

indicated that our original impression might 

have been wrong (Fig. 1). 
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The preganediol excretion in 16 cases in which placental 

insufficiency was diagnosed (Group 1). In 14 cases the 

readings fall (with a few isolated exceptions) below the 

normal range. In the 2 cases in which normal values were 

largely or entirely obtained these are joined by a dotted 
and a continuous line respectively. 


Most of the cases of placental insufficiency 
arose in the patients with moderate to severe 
hypertension or with pre-eclampsia who had 
been under our care for some weeks and had 
indeed often spent several weeks in hospital. 
Among them were the most severe cases of all, 
in which extremely low levels of excretion were 
associated with foetal death in utero before there 
was any hope of premature delivery saving the 
child; such a case is illustrated below. 


CASE | 


A primigravida, aged 22, hada pregnancy complicated by 
severe hypertension of the order 210/120 mm. The size of 
the uterus was consistently smaller than expected and 
between the 20th and the 28th week three Pregnanediol 
readings of only 8 mg. per 24 hours were obtained (normal 
16-45 mg. per 24 hours) (Fig. 2). The child died in utero 
at 28-weeks amenorrhoea when the uterus was equal in 
size only to a pregnancy of 24 weeks, and when delivered 
a week later weighed only | pound, the placenta weighing 
6 ounces. 


In a few slightly less severe cases the child 
survived for long enough for premature delivery 
to be feasible with some hope of its ultimaie 
survival. This often meant delivery at a very 
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The pregnanediol excretion in Case 1. The very low levels 

of excretion in this severe case of placental insufficiency 

are shown. Shortly after the last reading the foetus died 
in utero; at birth it only weighed 1 pound. 


early stage indeed, perhaps as early as 32 weeks, 
as in the case briefly described below. 


CASE 2 


A gravida-4, aged 34, had previously two early abor- 
tions and one intra-uterine death at 28 weeks. Her men- 
strual cycle was slightly irregular and it was calculated 
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The pregnanediol excretion in Case 2. Caesarean section 
was performed shortly after the last reading at 32 weeks; 
the child weighed 2 pounds 12 ounces and survived. 


PREGNANEDIOL EXCRETION IN SUSPECTED 
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that the child would be due between August 6th and 20th, 
1958. Her pregnancy was uncomplicated clinically except 
in the finding of a consistently small baby, and the preg- 
nanediol values between 28 and 32 weeks approximately 
were well below the normal range (Fig. 3). The child was 
delivered by Caesarean section on June 7th and weighed 
2 pounds 12 ounces and survived; the placenta which was 
tiny and infarcted weighed only 8 ounces. 

Our records contain a number of cases of this 
type in which we believe that, without the benefit 
of the pregnanediol results, we would have been 
unlikely to interfere at such an early stage, and 
that without such early interference foetal death 
in utero would have resulted. In support of this 
view we may cite two other cases from this group 
in each of which the foetus died in utero at 33 
weeks just one day before Caesarean section had 
been arranged, and a third case (described briefly 
below) in which we ignored persistently low 
pregnanediol reading: and withheld induction 
because of improvement in the clinical picture, 
with fatal consequences to the child. 


Case 3 


A primigravida, aged 25 years, was first seen at 28 
weeks of amenorrhoea with moderate hypertension and 
a trace of albuminuria. The child was thought to be un- 
usually small. The albumin disappeared from the urine 
after a few days rest, and the blood pressure levels fell 
slightly, but the pregnanediol readings remained very 
low (Fig. 4). The child died in utero at 36 weeks; when 
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The pregnanediol readings in Case 3. Despite clinical 
improvement the excretion levels remained very low and 


the child died in utero at 36 weeks; the birth weight was 
3 pounds 5 ounces. 
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delivered shortly afterwards it weighed 3 pounds 5 ounces 
and the placenta which was considerably infarcted 
weighed 11 ounces. 


This was one of our earlier cases and we did 
not then realize the seriousness of these low 
levels; now we would have paid considerably 
more attention to them and we might have saved 
the child’s life. 

The two cases in this group in which the 
pregnanediol readings fell within the normal 
range were examples of pregnancies which were 
much less advanced than the dates suggested. In 
both these cases without the benefit of the assay 
it is not unlikely that we would have interfered 
to deliver the baby at a much earlier stage and so 
risked death from prematurity when the child 
was not otherwise in danger. One of the cases is 
briefly outlined below. 


Case 4 


A gravida-4, aged 23, gave a history of 3 previous nor- 
mal deliveries. Her pregnancy was complicated through- 
out by moderate hypertension of the order of 160/100 
mm. Hg. There was a little doubt about the menstrual 
history, but from the evidence available the date for 
delivery was calculated to be November 2nd, 1958. At no 
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The pregnanediol excretion in Case 4. The small size of 
the child in the earlier part of pregnancy was due to 
greater prematurity than the dates suggested; that there 
is no significant placental damage is shown by normal 
excretion values. The child was born 6 weeks after the 
estimated date of confinement, and weighed 7 pounds 
15 ounces. 
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time did the uterus correspond in size to the duration of 
amenorrhoea. As the patient was fat an accurate assess- 
ment of the size of the foetus or its rate of growth was 
very difficult, but the evidence seemed strongly in favour 
of placental insufficiency. Pregnanediol values were, how- 
ever, good throughout pregnancy (Fig. 5). After artificial 
rupture of the membranes the baby was born on Decem- 
ber 17th and weighed 7 pounds 15 ounces and the 
placenta was of normal size and healthy. 


We have found the assay particularly useful in 
helping to distinguish between placental in- 
sufficiency and a child which is more premature 
than the period of amenorrhoea suggests. Nor- 
mally from some 34 weeks onwards a high level 
of excretion is reached and maintained. If the 
small size of the child is in reality due to the 
prematurity then normal readings should still be 
obtained whereas if the case is one of placental 
insufficiency then low values should be found. 


Group 2. Cases in which we Believed from the 
Child’s Size that there was not Placental 
Insufficiency 

Since all the babies in this group were believed 
to be at least of normal size, there was always 
some associated hypertension of pre-eclampsia 
or a history of previous foetal death in utero to 
cause us concern. 

















70¢ 
w 
a 
Seoh 
< 
nn 
« 
soF 
@ 
z4or < : 
z ee 
Q q 
G30F 
S Se Sag 
x © NORMAL __ RANGE co . 
g20 ; eer * . ri 
Ww 
z 
Z 10 
6 ! 
w 
ie 4 
a 
i 4 a an -" 
20 25 30 3S 40 
DURATION OF PREGNANCY IN weeks 
Fic. 6 


The pregnanediol excretion in the 14 cases in which the 

size and growth of the child was judged to be normal 

(Group 2). In the one case with low values the readings 
are joined with a continuous line. 
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There were 14 cases in all; in 13 the preg- 
nanediol readings fell within the normal range 
and in | they were below normal (Fig. 6). 

In 12 of the 13 cases babies of normal size 
were born at or about term and no significant 
placental damage was found in any. One case is 
briefly described by way of illustration. 


Case 5 


A gravida-4, aged 25, gave a history of 2 normal 
deliveries at term and then of a foetal death in utero at 35 
weeks believed to be due to placental insufficiency. Her 
pregnancy was complicated by moderate hypertension 
but the child seemed to be large and 3 pregnanediol 
readings between 32 and 37 weeks were well within the 
normal range: 43, 40 and 40 mg. per 24 hours (Fig. 7). 
The child was delivered normally at 38 weeks and weighed 
10 pounds 4 ounces and a large healthy placenta weighed 
1 pound 14 ounces. 


In the 13th case with normal values the child 
died in utero a few days after the expected day of 
confinement, but before labour, and when born 
a few days later weighed only 5 pounds 3 ounces; 
the placenta weighed 1 pound 4 ounces and 
appeared normal. Although several normal 
pregnanediol readings had been obtained no 
specimen had been examined after the 35th 
week. The death of the child may have been due 
to a measure of placental insufficiency perhaps 
developing in late pregnancy and we feel that we 
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The pregnanediol excretion in Case 5. Normal values 
indicate good placental function. The child was born 


alive and weighed 10 pounds 4 ounces. 


were in error in not examining further speci- 
mens. The case also underlines the difficulty in 
recognizing a small child even when looking for 
it closely. 

The 14th case which was the only one showing 
low values in this group, might also be explained 
by the occurrence of late placental damage—too 
late perhaps to affect the size of the child which 
was 6 pounds 3 ounces but being reflected in low 
pregnanediol readings. 


Group 3. Cases in which we were not able to 
Decide on Clinical Grounds alone if there 
was Placental Insufficiency or not 


Our difficulties in this group were mainly two; 
either we were uncertain of the size of the child 
or if we were sure it was small we were doubtful 
about the duration of pregnancy. 

It is seldom easy to recognize the small child 
whose growth is slow and under unfavourable 
circumstances such as a thick abdominal wall or 
failure to relax it can be very difficult indeed. 
Moreover, in view of the normal variation in size 
of the foetus in different patients small depar- 
tures from the normal even if recognized can be 
very difficult to assess. If in addition there is 
doubt about the duration of the pregnancy the 
difficulties become magnified still further. 

There were 28 cases in all in this group. In 15 
the readings were below the normal range 
(Fig. 8) and in 10 within the range, but below 
the normal average (Fig. 9); in 3 cases the issue 
remained unresolved since equivocal results 
were obtained, some falling within and some 
below the normal range. 

The 15 cases in this group in which readings 
were below the normal range show a number of 
interesting differences from the more severe 
examples of placental insufficiency described 
earlier. In general our concern arose at a later 
stage of pregnancy when for the first time one of 
us became suspicious that the child was small 
and was not growing. The clinical features weie 
much less striking also, hypertension, if it had 
been present at all, being of mild degree; in 
some of the patients, however, we noticed slight 
increases in the blood pressure and perhaps 
albuminuria some time after we had recognized 
the small child and after several pregnanediol 
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The pregnanediol excretion in 15 of the 28 cases (Group 

3) in which placental insufficiency was suspected, but in 

which a confident clinical diagnosis could not be made. 

In no case did more than one reading fall within the 
normal range (see Fig. 9). 
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The pregnanediol excretion in 10 of the Group 3 cases 

(see Fig. 8). The fact that all these values though within 

the normal range are below average suggests mild 
placental damage. 


readings had been obtained. The pattern of 
excretion in these cases is consistent with 
placental damage occurring at a later stage in 
pregnancy than in the cases in the first group 
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since it shows that the earlier readings were just 
within the range of normal but the later ones 
had fallen below, instead of the level being 
maintained or even rising still further as in 
normal cases. 

Three babies were stillborn from these cases 
and one died in the neonatal period from hyaline 
membrane disease. The details of one of these 
stillbirths illustrates the need to take this type of 
case seriously and in particular shows the 
dangers of allowing the pregnancy to go beyond 
term. 


CASE 6 


A gravida-3, aged 33, gave a history of 2 previous nor- 
mal deliveries at term, of babies 7 pounds 8 ounces and 
7 pounds 12 ounces in weight. Her pregnancy was com- 
plicated by very mild hypertension during its early stages 
but later the blood pressure readings were not raised. 
The pregnanediol readings showed a flattening out below 
the normal range in late pregnancy (Fig. 10). Labour was 
not induced and the foetus died in utero early ir. labour at 
41 weeks; the child weighed 6 pounds and the placenta 
which contained many infarcts 13 ounces. 


This again was one of our earlier cases and 
induction at term or even just before would 
almost certainly have been performed now. 

In the 10 cases in which the pregnanediol 
readings were within the normal range the 
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The pregnanediol readings in Case 6. The child died in 
utero in early labour at 41 weeks; the birth weight was 
6 pounds. 
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babies were born alive and the placentae were 
within normal limits: but we cannot exclude 
some impairment of placental function for the 
babies were a little below average size and the 
pregnanediol excretion levels although within 
the normal range were below the normal average 
(Fig. 9). 

From the clinical point of view the uncertain- 
ties were greater in the patients in this group 
than in Group (1) or (2), and for this reason the 
pregnanediol assay was extremely helpful since 
it enabled us to make a diagnosis which we 
could not make on clinical grounds alone. With- 
out this additional means of estimating placental 
function, it is unlikely that we could have made 
an accurate assessment of many of these cases 
nor could we have made more than an intelligent 
guess as regards treatment. 
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CONSIDERATION OF THE PREGNANEDIOL RESULTS 
IN ALL THESE CASES 


Taking all our cases together we can arbi- 
trarily divide them into those in which the preg- 
nanediol values were generally within the normal 
range and those in which the values were below 
it (3 cases were omitted because the pattern of 
excretion was neither clearly within nor clearly 
below the normal range). 

We have made a careful and detailed examina- 
tion of all the cases in these two groups and we 
are satisfied that when low values were obtained 
there was clear evidence of enough placental 
damage to affect the child, sometimes fatally, 
and that when normal values were obtained, 
with one possible exception there was no such 
evidence. This is confirmed by the foetal mor- 
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The baby weights and placental weights (where available) in cases from which low 
readings of pregnanediol excretion were obtained (compare Fig. 12). 











TaBLe II 
Foetal Mortality Associated with Low Pregnanediol 
Excretion 
Total cases with low readings a : - 30 
Stillbirths .. y ia ; 11 
Live births .. : - ; RF me 19 
Neonatal deaths a ve ; i 2 





tality figures (Table II); of 30 cases with low 
pregnanediol readings there were 11 stillbirths 
(10 occurring before labour or very early in 
labour) whilst 19 babies were born alive with 2 
neonatal deaths. Moreover the weights of these 
babies and their placentae were below average 
for the duration of pregnancy (Fig. 11) and the 
placentae were not only small but the amount of 
functioning tissue was still further reduced by 
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infarction which sometimes amounted to as 
much as one third of the placental surface. In 
the cases with normal pregnanediol excretion 
little or no evidence of placental damage was 
found although there was one unexplained 
death of a small baby at 41 weeks. The weights of 
these babies and placentae were grouped around 
the normal average (Fig. 12). 


DISCUSSION 


The problem presented by the type of case we 
have considered is, how are we to recognize 
sufficient reduction in the placental reserve to 
affect the foetus? 

It is clear from this study that this may be 
done to some extent by assessing the size and rate 
of growth of the foetus or more accurately by 
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The baby weights and placental weights (where available) in cases from which 

normal readings of pregnanediol excretion were obtained: the average baby and 

placental weights for the different stages of pregnancy in this Figure and in 

Figure 11 have been obtained from the data of Walker and Billiewicz (Walker, 
1954). 
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the finding of persistently low levels of preg- 
nanediol excretion. We were only able to satisfy 
ourselves on clinical grounds alone, in app1oxi- 
mately half our cases that there was or was not 
placental damage; in 2 of these our confident 
diagnosis was later shown to be wrong and in a 
third case in which we believed there was no 
reduction of placental reserve the child died in 
utero perhaps as a result of placental insuffi- 
ciency, our estimate of its size being widely out. 
In all but 3 cases, however, the pregnanediol 
readings (with a few single readings excepted) 
were either within or below the normal range 
and only in those which did fall below was evi- 
dence of placental damage present. 

The pregnanediol assay provided us therefore 
with confirmation or correction of our clinical 
diagnosis or with the only reliable evidence of 
the state of the placenta when a clinical diagno- 
sis could not be made. Moreover the amount by 
which the readings fell below the normal range 
indicated the severity of the placental damage and 
the urgency of the problem as it affected the child. 

The treatment of an individual case was not 
based on the pregnanediol reacings alone but on 
all aspects of the case. The assay was helpful to 
us none the less for, although the mode of 
delivery was decided almost exclusively on 
clinical grounds, the timing of induction or 
operation was simplified by our greater know- 
ledge of the degree of placental damage present. 
In a number of cases the knowledge of a severe 
degree of placental damage made it clear that if 
the child was to be saved delivery was necessary 
even though the child was tiny and the duration 
of pregnancy perhaps not more than 32 weeks; 
in such cases without this additional knowledge 
our inclination would certainly have been to 
delay interference with the almost inevitable 
result of foetal death in utero. In other instances 
we were encouraged by good readings to with- 
hold interference until the child was more 
mature or even altogether; in still others a num- 
ber of late pregnancy readings falling just below 
the normal range suggested that it would be 
unwise to allow the patient to go overdue. 

The assay requires accuracy and precision if 
we are to rely on the result obtained. A 24-hour 
specimen of urine is needed and, unless this is 
collected exactly, a false impression will be given. 


(The fairly consistent excretion of creatinine 
from one day to the next enables some check to 
be made on the specimen in suspect cases.) 
Under normal laboratory conditions a result 
cannot conveniently be obtained within three 
days of the specimen being received, and the 
assay is not therefore so applicable to cases of 
fulminating toxaemia as to cases of hypertension 
or of less acute toxaemia of some weeks dura- 
tion, as we have employed it here. In practice 
there is some variation in the results from day to 
day so that isolated readings may fall within the 
normal range although the general pattern of 
excretion is below, and vice versa; several speci- 
mens should be examined therefore where 
possible. Correctly applied to suitable cases, 
however, we believe that this assay will give 
valuable information about the state of the 
placenta, which may be used along with the 
clinical features to arrive at a more accurate 
assessment of individual cases. 


SUMMARY 


The urinary pregnanediol excretion has been 
studied in a group of 58 patients in whom we 
diagnosed placental insufficiency or in whom we 
suspected it might be present. 

Most of the patients either suffered from 
hypertension or pre-eclampsia or gave a history 
of a previous stillbirth believed to be due to 
placental insufficiency; a few patients had no 
such associated abnormalities. 

The clinical diagnosis of placental insuffi- 
ciency was based on the finding of a small child 
which did not grow normally; normal size and 
growth of the child was regarded as evidence of 
good placental function. Thus, in 16 cases 
(Group 1) we made a confident diagnosis of 
placental insufficiency and in 14 (Group 2) we 
considered there was no significant placental 
damage; in the remaining 28 cases (Group 3) we 
could not decide on clinical grounds alone 
whether there was placental insufficiency or not. 
Pregnanediol studies were carried out in all 
these cases. 

In Group | in 14 cases low readings confirmed 
the diagnosis and in 2 cases normal readings 
demonstrated good placental function which 
was subsequently confirmed. 


1B 








10 


In Group 2 normal readings were obtained in 
13 cases apparently confirming the diagnosis, 
and in the remaining case low readings suggested 
some placental damage. In one of the 13 cases 
an unexplained foetal death in utero occurred. 

In Group 3 readings within the normal range 
though below normal average showed reason- 
able placental function in 10 cases; low readings 
showed placental insufficiency in 15 cases whilst 
in 3 cases equivocal results were obtained. 

Taking all three groups together there were 
30 cases with low readings. In all these, there 
was evidence of enough placental damage to 
affect the child: 11 babies were stillborn and 2 
died in the neonatal period; all the babies were 
below average in weight for the stage of preg- 
nancy; the placentae were also small and in 
addition showed evidence of infarction which 
was sometimes very severe. By contrast, in the 
25 cases with normal values there was one un- 
explained death, and the weights of the babies 
(with this one exception) and of the placentae 
were normal. 


CONCLUSION 


When placental insufficiency is a possibility 
either because of the previous obstetric history 
or because of the signs in the pregnancy under 
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review measurement of urinary pregnanediol is 
of great value; sometimes this confirms the 
clinical diagnosis, at other times it compels a 
review of the clinical diagnosis and occasionally 
provides startling evidence of the severity of the 
placental damage. 
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THE VALUE OF COLPOSCOPY IN THE DETECTION OF PRECLINICAL 
CARCINOMA OF THE CERVIX 


(Three Years’ Experience at King George V Memorial Hospital, Sydney) 


BY 


MALCOLM COPPLESON, M.B., B.S., M.R.C.O.G. 
Honorary Assistant Gynaecologist, King George V Memorial Hospital, 
Royal Prince Alfred Hospital, Sydney 


DEsPITE the continuing debate of surgeons and 
radiotherapists as to the best treatment of 
carcinoma of the cervix it is apparent that any 
significant improvement in the results of treat- 
ment lies not in any modification of existing 
treatment, but in the detection of earlier cases. 
The aim must be to detect this cancer before it 
is recognizable by the traditional methods of 
examination when it is in either a pre-invasive or 
early inyasive stage (preclinical carcinoma of the 
cervix). The value of exfoliative cytology in this 
field is now universally accepted. However, there 
is a curious reluctance in many centres to employ 
the equally useful and complementary investiga- 
tion of colposcopy. This method is in widespread 
use on the Continent of Europe but has made 
relatively little impression in the English-speak- 
ing countries. Recent valuable contributions on 
the subject include those of the inventor 
Hinselmann (1954), Mestwerdt (1953), Limburg 
(1952), Ganse (1953) and Navratil (1957). From 
the U.S.A. have come publications from Scheffey 
and his colleagues (1955) but as yet there have 
been no reports of its use in Great Britain 
although Stallworthy and Methuen (1958) are 
using the instrument in Oxford. The only report 
in British literature has been that of Youssef’s 
(1957) experience in Egypt. 

It is necessary to differentiate the techniques 
of colposcopy and colpomicroscopy. The colpo- 
scope with its stereoscopic magnification of 6, 
10 or 16 times shows mucous membrane changes 
on the cervix not visible to the naked eye, 


5 Pl. 


whereas the colpomicroscope with magnifica- 
tions of 80, 180 and 240 times, shows actual cell 
structure. A description of the technique of 
colpomicroscopy and favourable reports of its 
value are given by the inventors, Antoine and 
Grunberger (1949, 1956) and Antoine (1954), 
who use the method together with colposcopy 
and by Wolfe (1958). From my own personal 
experience, having studied both methods on the 
Continent and using both in this hospital, I 
believe the quicker method of colposcopy to be 
the more practical. Colpomicroscopy takes 
longer, is more uncomfortable for the patient, 
is more tedious due to the much smaller field of 
vision and the findings are more difficult to 
interpret. As neither method replaces cervical 
biopsy for the actual diagnosis, the value of 
colpomicroscopy would appear to be limited 
and the method will not be discussed further in 
this paper. 

The object of this paper is to discuss the first 
3-years experience with colposcopy at King 
George V Memorial Hospital, Royal Prince 
Alfred Hospital, Sydney, and to assess the value 
of the method in the early diagnosis of carci- 
noma of the cervix. 


COLPOSCOPIC FINDINGS AND HISTOLOGICAL 
CORRELATION 


The technique of colposcopy and colposcopic 
findings are described in detail elsewhere 
(Coppleson, 1959). However, in view of the 
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unfamiliar nomenclature, the more common 
colposcopic findings and their likely histology 
will be summarized here. 

With routine colposcopic use, the terms 
“chronic cervicitis” and “cervical erosion” dis- 
appear from use. These collective terms indicate 
the limitations of naked-eye examination. Col- 
poscopic examination shows that such red areas 
on the cervix may be one of at least 8 entirely 
different changes, and that even the most 
innocent looking “cervical erosion” may be an 
early carcinoma. There is much to be said for 
Navratil’s (1958) suggestion that naked eye 
descriptions of the cervix be almost confined to 
the terms erythroplakia (red patch) and leuko- 
plakia (white patch), neither having any single 
histological implication. Little further distinction 
is usually possible without the colposcope. 


Benign Findings 

The following colposcopic findings indicate 
that histological examination is unnecessary, for 
all such lesions are definitely benign. This group 
comprised about 85 per cent of cervices (exclud- 
ing obvious carcinoma) examined in this hospital. 

Normal squamous epithelium is pale pink in 
colour and smooth. 

Ectopic columnar epithelium (Fig. 1) has a 
typical “‘clustered grapes’ appearance which is 
particularly prominent after the application of 
3 per cent aqueous acetic acid. Contact bleeding 
and mucous discharge may be prominent. 

Healing erosion (transformation zone) (Fig. 2), 
easily the commonest of all colposcopic findings, 
shows ectopic columnar epithelium and thin 
healing squamous epithelium growing in from 
the periphery to replace it. The mucus-secreting 
glands of the columnar epithelium persist so 
that small gland openings or, if these are covered, 
oval retention cysts (Nabothian follicles) can 
often be seen lying amid areas of squamous 
epithelium. A transformation zone may be in 
an early, well developed or healed phase. 

Atrophic cervicitis is characterized by paler 
squamous epithelium than normal and the 
presence of scattered subepithelial haemor- 
rhages. This condition occurs most frequently in 
parous women. 

The histology can be accurately forecast in all 
these cases. With ectopic columnar epithelium, 
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the histological appearance of the columnar 
epithelium is exactly the same as that lining the 
endocervix and, unless the site of biopsy is 
indicate 1, the pathologist may not be aware of 
the ectopic nature of this epithelium. In a healing 
erosion, the characteristic picture of epidermiza- 
tion is seen. The persisting glands may open 
on to the surtace of the healing squamous 
epithelium, be seen as retention cysts beneath 
the surface or be filled by squamous epithelium 
—so-called “squamous metaplasia’’. In the vast 
majority of cases there is no sign of infection. 


Suspicious Findings 

These colposcopic findings may be seen in 
cervices which to the unaided eye appear normal 
or to have innocent erosions. One or more of 
these changes were seen in about 15 per cent of 
cervices (excluding obvious carcinomas) 
examined in the colposcopy clinic at this 
hospital. They usually imply that the epithelium 
is either atypical (basal cell hyperplasia, ana- 
plasia, etc.) or actually carcinomatous (in situ 
or early invasive). Further differentiation is 
usually impossible with the colposcope and 
biopsy is necessary to determine the exact 
diagnosis. In general, the more gross the 
colposcopic change, the more likely is carcinoma 
to be present. 

Leukoplakia (Fig. 3) is a white avascular patch. 
If large enough, this appearance is also recog- 
nizable by naked eye examination. It is merely 
a colposcopic term and gives no indication of 
the underlying histology. 

Mosaic structure (Fig. 4) is sharply demarcated 
from surrounding epithelium and appears as a 
mosaic of yellowish white areas separated by 
fine red lines. 

Ground leukoplakia (Fig. 5) is also sharply 
demarcated and appears as red dots on a 
yellowish white background. 

True erosion s an area devoid of epithelium. 
Its significance is more serious if other colpo- 
scopic atypical areas are present at its edge. 

Atypical healing erosion (atypical transforma- 
tion zone) differs from a normal healing erosion 
in that the ingrowing squamous epithelium is 
thicker than normal and/or the vessels in the 
underlying connective tissue are atypical and do 
not have the normal “‘tree-like”’ structure. 
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Fic. 1 


Ectopic columnar epithelium. Typical grape-like structure around 
cervical os. Normal squamous epithelium at the edge. 





Fic. 2 


Healing erosion (transformation zone). Healing squamous 
epithelium is seen with many small gland openings and small 
ectopic islands of columnar epithelium. 














Fic. 3 


Leukoplakia on posterior lip of cervix (Case No. 6). White patch 
at 12 o’clock was actually mosaic structure (out of focus here). 
Biopsy of the leukoplakic area showed early invasive carcinoma. 





Fic. 5 


Ground leukoplakia with atypical corkscrew and comma-shaped 
vessels. Biopsy showed early invasive carcinoma. 











Fic. 4 


Mosaic structure seen in an area of leukoplakia. Two weeks previously the whole area 
was seen as leukoplakia. Biopsy showed carcinoma in situ. 








Fic. 6 
Histology of a colposcopic leukoplakia. The layer of keratin gives the white 
patch. Underneath this layer is a carcinoma in situ. Many mitotic figures can be 
seen. 





Histology of a colposcopic mosaic structure, showing block-like structure of 
epithelium separated by connective tissue septa. 
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Uncharacteristic red area is a red area with 
increased vascularity and unlike any of the above 
findings. 

Atypical vessels are corkscrew or comma- 
shaped. They indicate greatly increased vascu- 
larity. They may be the outstanding colposcopic 
feature present or be seen in ground leukoplakia 
(Fig. 5) or other atypical colposcopic areas. 

The “‘malignancy index” of all of these colpo- 
scopic findings has been assessed by Limburg 
(1954). Overall about 1 in 10 of these suspicious 
areas prove to be malignant. The biopsy in the 
rest will nearly always show basal cell hyper- 
plasia (atypical hyperplasia, etc.) of varying 
degree. This epithelial change is similar to 
carcinoma in situ but fails short of the full 
thickness involvement necessary for such a 
diagnosis. The undoubted premalignant nature 
of some of the more marked of these lesions is 
discussed elsewhere (Coppleson, 1959). Occasi- 
onally with minimal atypical colposcopic appear- 
ances, normal squamous epithelium is seen on 
biopsy. , 

All of these colposcopic findings represent 
different patterns of epithelial architecture 
recognizable on small-scale magnification and 
can be correlated with histological findings. The 
colposcopic picture of leukoplakia is due to a 
layer of keratin (Fig. 6). Such keratin is rarely 
present over normal squamous epithelium of 
the cervix but is not uncommon over atypical or 
carcinomatous squamous epithelium. It is not 
surprising therefore that, if this keratin layer is 
lost either spontaneously or after rubbing, one 
usually sees either mosaic structure or ground 
leukoplakia, colposcopic findings representing 
two different types of epithelial hyperplasia. 
The separate areas of the mosaic structure are 
actually blocks of epithelium and the fine red 
dividing lines are due to the separating con- 
nective tissue septa (Figs. 7 and 8). In ground 
leukoplakia, the red dots represent capillaries, 
not normally present in squamous epithelium, 
lying amid atypical or carcinomatous epithelium. 
In atypical healing erosion a third pattern is seen. 
Here the architecture is more regular or normal 
but again histology will usually show the 
epithelium to be atypical or even malignant. In 
true erosion there is a complete loss of epi- 
thelium but histological section may show 


fragile atypical or carcinomatous epithelium at 
the edge. Biopsy of an uncharacteristic red area 
will show either a true erosion with a layer of 
exudate or a very thin layer of squamous 
epithelium with much inflammation in the 
underlying connective tissue. These lesions are 
usually due to a true cervicitis but occasionally 
malignancy may be present. Finally the typical 
“corkscrew shaped”’ vessels represent immature 
vessels which are the result of the increased 
blood requirements necessary to keep pace with 
the growth of atypical epithelium. This greatly 
increased vascularity is much better seen on 
colposcopic examination than in any histological 
section. 


Obvious Carcinoma 

The earliest cancers are suggested by the 
suspicious colposcopic appearances already 
described. To recognize these areas is the main 
purpose of colposcopy. In well-developed car- 
cinoma the instrument is of less value. Irregular 
proliferative areas and early ulceration may be 
seen in addition to these other findings but often 
the appearances, as a result of necrosis and 
haemorrhage, are quite indefinite. 


PERSONAL EXPERIENCE WITH COLPOSCOPY 


The colposcopy clinic commenced at King 
George V Hospital, Royal Prince Alfred 
Hospital, Sydney, in November, 1955. Patients 
have been referred from many sources including 
pre-operative clinics, gynaecological and obstet- 
rical out-patient departments, the sterility clinic 
and the private consulting rooms of specialists 
and general practitioners. At first there was some 
scepticism by many gynaecologists as to the 
value of these methods but, as this became more 
apparent, the number of women examined at 
this clinic each month has increased progres- 
sively. In all, nearly 1,000 colposcopic examina- 
tions have been performed to date. All these 
patients have also had a Papanicolaou test. This 
test has been done on many additional patients 
and in the same period of time over 3,000 cervical 
smears have been examined. This has, of 
necessity, been a selected series and no attempt 
will therefore be made to assess the incidence of 
unsuspected carcinoma or the relative incidence 
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of the different colposcopic findings. As this trial 
period is now completed such investigations have 
now commenced. All patients attending the 
gynaecological out-patients’ department of King 
George V Hospital, Sydney, or admitted to this 
hospital directly for examination are having 
colposcopic and cytological examinations. This 
programme will involve nearly 3,000 such 
examinations each year. 

The value of cytology and colposcopy in the 
early detection of carcinoma of the cervix has 
been obvious. The most important finding since 
the introduction of these methods has been the 
discovery of 11 totally unsuspected carcinomas 
of the cervix which would have otherwise been 
missed. There have been some other cases where 
it is doubtful whether biopsy would have been 
performed had it not been for suspicious colpo- 
scopic or cytological findings. Colposcopy has 
been either directly responsible or played an 
important part in the detection of 7 of these 
cases. These include one pre-invasive cancer 
(Stage O), one with questionable invasion and 
5 with early invasion. Such cases have been 
termed preclinical carcinomas as they would not 
have been detected by traditional methods of 
examination. These 11 cases formed 4-5 per cent 
of 242 carcinomas of the cervix treated at this 
institution during the same period. None of 
these patients had any clinical signs suggestive 
of carcinoma of the cervix and many of them 
had been examined in the pre-operative clinic 
by a panel of three gynaecologists. Cytology and 
colposcopy were performed after a provisional 
benign diagnosis such as fibroids, uterine pro- 
lapse, functional uterine haemorrhage or cervical 
erosion had been made in all cases. In no case 
was cervical biopsy originally recommended. In 
the first 2 cases, seen not long after the clinic 
commenced, no preliminary biopsy was done. 
These cases had suspicious colposcopic findings 
but, in view of a negative Papanicolaou smear 
and the perfectly benign appearance of the 
cervix to the naked eye, the originally recom- 
mended operation was performed without delay. 
The diagnosis was made later on examination of 
the operation specimens. 

Table I shows the method by which these 
unsuspected carcinomas were initially detected. 

In 3 cases both methods suggested the 
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TABLE I 


Method by which Unsuspected Carcinomas of Cervix 
(Preclinical Carcinoma) were Detected 





Colposcopy and cytology 3 cases 
Colposcopy (negative cytology) 4 cases 
Cytology (negative colposcopy in one case) 4 cases 





presence of cervical carcinoma. Cytology was 
positive and the colposcopic examination, per- 
formed in ignorance of the result of the smear, 
showed suspicious areas necessitating biopsy. 
These cases underlined another important 
function of the colposcope, that of selecting the 
optimal site for biopsy. All these carcinomas 
were small and corresponded to the only 
suspicious colposcopic areas on the cervix. In 
2 the carcinoma was no more than | cm. in 
diameter and could have easily been missed by 
biopsy. On 4 occasions the colposcopic findings 
were highly suggestive of carcinoma but the 
initial cytology was negative. In one of these 
cases a re-check of the smear showed carcinoma 
cells. In the 4 other cases positive cytology 
suggested the presence of carcinoma. In only one 
of this group was a colposcopic examination 
done, but no suspicious changes had been 
detected in the cervix. The value of the comple- 
mentary use of these tests would appear obvious 
from these results. 

The case histories of the patients on whom 
colposcopy was performed will be briefly 
described. The pathology in all cases was 
initially reported on by Dr. Mary Heseltine. 
In view of the publication of these cases, con- 
sultation was obtained with Professor Magarey, 
Professor of Pathology at Sydney University. 


Case 1. J.H. Age 36 

This patient was admitted to hospital for total hyster- 
ectomy. Her uterus was irregularly enlarged with fibroids. 
She had had no intermittent vaginal bleeding. As the 
cervix had a concentric erosion, a Papanicolaou test and 
colposcopic examination were performed pre-opera- 
tively. The cervical smear was negative but colposcopy 
showed an atypical healing erosion on the anterior lip 
of the cervix. Cervical biopsy was recommended. How- 
ever, in view of the apparently benign appearance of the 
cervical lesion and the negative Papanicolaou test, total 
hysterectomy was performed without preliminary biopsy. 
The cervix was cut into many blocks and in two, corre- 
sponding to the atypical colposcopic area, an early 
invasive squamous cell carcinoma was found. 
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Case 2. M.M. Age 64. Para-5 

This patient was admitted to hospital for repair of a 
large utero-vaginal prolapse. The cervix was at the level 
of the vaginal introitus and mildly eroded on the anterior 
lip. Further examination of the pelvis was impossible 
due to the patient’s great obesity. Her symptoms were 
classically those of prolapse. The routine cervical smear 
was negative. Colposcopic examination showed an 
uncharacteristic red area and much increased vascularity 
on the anterior lip of the cervix. Although the vascular 
pattern was not of the typical corkscrew type seen in 
carcinoma (since realized to be not an uncommon 
finding) it was stated “ideally this area should be 
biopsied’. In view of the benign clinical appearance of 
the cervix and the negative cytology, this report was 
disregarded and operation was performed. After opening 
the peritoneum of the Pouch of Douglas during the course 
of the pelvic floor repair, bilateral ovarian carcinoma was 
discovered. The anterior and posterior colporrhaphy were 
completed and then abdominal total hysterectomy and 
bilateral salpingo-o6phorectomy performed. Subsequent 
histological examination confirmed cystadenocarcinoma 
of the ovaries and examination of the anterior lip of the 
cervix revealed a pre-invasive carcinoma (Stage O). 


Case 3. F.D. Age 54. Para-4 

This patient was admitted to hospital for a pelvic floor 
repair of the Manchester type. Her menopause had 
occurred at 50 and she had had no bleeding or discharge 
per vaginam since. Pelvic examination revealed a first 
degree uterine prolapse with marked cystocele and 
rectocele. Speculum examination showed a small cervical 
polyp but otherwise no abnormality of the cervix. The 
routine cervical smear was positive for carcinoma cells. 
The colposcopy report read “there is an area of ground 
leukoplakia and mosaic structure at 12 o’clock on the 
anterior lip. The cervix elsewhere and a small polyp 
protruding from the external os show no evidence of 
malignancy. Biopsy with serial sections from the recom- 
mended site at 12 o’clock showed squamous carcinoma 
which appears to be carcinoma in situ but it is not possible 
to be certain that invasion of the basal layer has not 
occurred.” In view of the doubt about invasion a 
Wertheim’s panhysterectomy and lymphadenectomy was 
performed. No invasion was found. 


Case 4. J.D. Age 52. No children 

This patient’s menopause occurred at the age of 43. 
For 4 months prior to admission to hospital she had had 
slight intermittent bleeding per vaginam. The uterus was 
difficult to palpate but was thought to be small and 
mobile. The ectocervix was considered to be normal 
after examination by 3 gynaecologists in the pre-operative 
clinic. A dilatation and curettage was recommended to 
exclude the presence of endometrial and endocervical 
carcinoma, as slight bleeding followed probe examina- 
tion of the cervical canal. Cervical biopsy was not con- 
sidered necessary. The routine cervical smear was 
positive for carcinoma cells. Colposcopic examination 
showed a small but well defined area of ground leuko- 





plakia on the ectocervix. This area was excised, although 
again in the theatre biopsy was considered unnecessary, 
and dilatation and curettage were performed. The latter 
procedure revealed a small senescent polyp but other- 
wise no abnormality. The biopsy specimen measured 
1-5x1 cm. and the histology showed squamous cell 
carcinoma. 


Case 5. Mrs. C.O. Age 29. Para-1+-1 miscarriage 

For two years this patient’s periods had been grossly 
irregular and much heavier than normal. She also had 
dyspareunia of such severity that she had abstained from 
intercourse in the previous twelve months. The cervix 
had been cauterized 2 years before. Pelvic examination 
revealed the uterus to be slightly enlarged with rather 
restricted mobility and very tender on movement. There 
was a cystic mass in the left fornix, believed to be left 
ovary and tube. Speculum examination showed some 
eversion of the lips of the cervix and a small concentric 
erosion. A provisional diagnosis of pelvic inflammatory 
disease was made and total hysterectomy and left 
salpingo-odphorectomy recommended. A routine cervical 
smear taken at the pre-operative clinic was positive. 
Colposcopic examination showed a small area of ground 
leukoplakia at 11 o’clock on the external os. Elsewhere 
the cervix showed a normal healing erosion. Biopsy of 
this small area was recommended. Under anaesthesia, 
several wedge biopsies from the cervix were taken. The 
cervical tissue marked “biopsy, 11 o’clock’’, measured 
1x1 cm. The histological report read “In one of the 
sections taken from this tissue a squamous carcinoma 
which is invading the tissue can be seen. In the other 
sections the surface epithelium has been replaced by a 
squamous carcinoma in situ.”” No special features were 
noted in sections from the biopsies of other areas of the 
cervix. 


Case 6. V.J. Age 38. Para-1 

This patient was attending the sterility clinic. Her only 
symptom was her inability to conceive during the last 
2 years. She had no pelvic symptoms. Speculum examina- 
tion showed a small erosion on the anterior lip of the 
cervix. Routine colposcopic examination showed a small 
area of leukoplakia less than 0-5 cm. in diameter on the 
posterior lip of the cervix at 6 o’clock and a small area 
of mosaic structure of similar size on the anterior lip 
at 12 o’clock. Biopsy was recommended at these sites. 
The cervical smear was negative for carcinoma cells. 
Histological examination of the posterior biopsy showed 
a small squamous cell carcinoma in which definite 
invasion had already taken place. The anterior area 
revealed atypical hyperplasia. In view of the extremely 
early nature of the lesion a Wertheim operation was 
performed without the usual pre-operative irradiation. 
Subsequent histological examination of the cervix showed 
that the whole carcinoma had apparently been removed 
by biopsy, for the only abnormality noted was an area 
of atypical hyperplasia near the site of the previous 
biopsy. This invasive carcinoma would seem to have been 
detected at the earliest possible stage. 
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Case 7. A.O. Age 44. Para-I 

This patient’s only symptoms were excessive vaginal 
discharge and pruritus vulvae of 6-weeks duration. She 
had had no abnormal vaginal bleeding. The cervix, in the 
out-patients’ department, was noted to have a large 
concentric erosion which bled slightly on contact. In view 
of this, the possibility of an early carcinoma was actually 
raised at this stage. She was referred to the colposcopy 
clinic. The report read “atypical healing erosion with 
abnormal vessels. The whole of the concentric area is 
suspicious of carcinoma.” The cervical smear done at the 
initial out-patient visit was reported to be negative. She 
was seen again at the out-patients’ department and 
admission was arranged as a day case for biopsy and 
diathermy of the cervix. Unfortunately the colposcopic 
recommendation was not seen by the surgeon. The lesion 
appeared to be a typical benign erosion and was 
diathermied by a senior gynaecologist but biopsy was not 
thought to be necessary. When seen some weeks later 
“a healing erosion” was present but the discharge 
persisted. Total hysterectomy was recommended. The 
provisional diagnosis in the pre-operative clinic was 
chronic cervicitis and again biopsy was not thought to be 
indicated. The routine colposcopic report (done in 
ignorance of the previous report) for the second time 
suggested the likelihood of carcinoma. The cervical 
smear this time was positive. Under anaesthetic the 
cervix was examined by three gynaecologists. The eroded 
area felt soft and didn’t bleed except after firm rubbing. 
It was not thought clinically to be suspicious of malig- 
nancy. However, histological examination after a ring 
biopsy confirmed the presence of carcinoma. 


Case 8. M.H. Age 69. Para-4 

This patient was post-menopausal. Her main com- 
plaint was a yellow vaginal discharge of 4-months 
duration. On two occasions, 2 years previously and again 
a week before the examination, she had had a small show 
of blocd immediately after passing urine. On each 
occasion this had been associated with a burning sensa- 
tion during the act of micturition. The show had been so 
small that she had not attached much significance to it. 
Pelvic examination showed the uterus to be bulky and 
slightly limited in mobility. The cervix was lacerated, and 
had an erosion on the anterior lip and a small polyp 
projecting from the external os. The erosion did not 
bleed on contact, nor on probing and appeared benign 
on speculum exar.ination. She was admitted to hospital 
for investigation and colposcopic examination was 
performed. The report read “the polyp is apparently 
covered by normal squamous epithelium. The cervix is 
lacerated and difficult to examine but gives no suspicion 
of malignancy.” The cervical smear, done during this 
examination, was positive for carcinoma cells. Cervical 
biopsy revealed carcinoma in situ on the anterior lip of 
the cervix. 


In other early carcinomas of the cervix, pre- 
senting as highly suspicious lesions to the naked 
eye, the colposcope has indicated the best sites 
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for biopsy. Such carcinomas are of course not 
“‘unsuspected”’ as the cervix would have been 
biopsied in any case. However, one sees at times 
that the most suspicious area to the unaided eye 
does not correspond to the most suspicious 
colposcopic area, a fact which accounts for the 
occasional false negative biopsy in the presence 
of overt carcinoma. 

There have been several other cases with 
different clinical problems in which colposcopy 
has played an important role in the ultimate 
solution. Five will be briefly described as they 
represent problems, all of which have been 
encountered on more than one occasion. 


Case 9. L.H. Age 48. Para-3 

This patient complained of irregular and prolonged 
periods associated with secondary dysmenorrhoea. The 
uterus was enlarged irregularly with fibroids, retroverted 
and fixed. There was tenderness and a suggestion of pelvic 
endometriosis in the fornices. The cervix had a concen- 
tric erosion which bled slightly on contact. A Papani- 
colaou smear done at the initial examination was positive. 
The patient was admitted to hospital and colposcopy 
performed. This examination showed a benign healing 
erosion of the cervix. The appearances were classical and 
the report was “definitely not malignant”. The second 
smear was negative. Fractional curettage was performed 
but revealed nothing suspicious. As a precaution, large 
cervical biopsies were taken from the anterior and 
posterior lips of the cervix. Histological examination 
showed slightly hyperplastic glands of the endometriurn 
and no unusual features in the cervix. A total hyster- 
ectomy was done later and the diagnosis of fibroids and 
endometriosis was confirmed. No special features were 
noted on thorough examination of the endometrium or 
cervix. 


Comment. This case raises the problem of the 
false positive smear. A surprise positive Papani- 
colaou smear usually gives no indication of the 
actual site of the carcinoma. Such carcinomas 
may be very small and difficult to locate. 
Fortunately fractional curettage with histo- 
logical examination of all tissue is most reliable 
in detecting endometrial and endocervical 
cancers. However, as discussed later, the initial 
biopsy has failed to show carcinoma on the 
ectocervix in a significant percentage of these 
early cases. In the absence of colposcopy one is 
not justified in labelling a smear as a false 
positive unless a full cone biopsy with serial 
sections from many blocks fails to show any 
evidence of carcinoma. The value of the 
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colposcope can be seen from this case. Examina- 
tion of the ectocervix gave a classical picture, 
guaranteed to be benign, which really rendered 
biopsy unnecessary. 


Case 10. I1.W. Age 33. Para-2+-1 miscarriage 

This patient’s symptoms were menorrhagia and 
secondary dysmenorrhoea. For years she had had a 
slight white vaginal discharge. She had never had 
postcoital or intermenstrual bleeding. Pelvic examination 
revealed the uterus to be moderately enlarged with 
fibroids. On the cervix there was a large white patch of 
leukoplakia which was raised and sharply demarcated 
from the surrounding tissue. This area was quite visible 
to the naked eye. The colposcopy report confirmed the 
presence of leukoplakia and warned “the appearances 
are extremely suspicious. Carcinoma may be present and 
biopsy must be performed.” The initial cervical smear, 
and another smear taken later from the suspicious area 
were both negative. The whole leukoplakic area was 
excised and histologically examined. The sections showed 
the classical appearance of carcinoma in situ (Stage O). 


Comment. The poorly understood problem of 
leukoplakia of the cervix is highlighted by this 
case. Colposcopy has done much to clarify the 
true significance of this condition and shows 
leukoplakia at a stage before it can be recog- 
nized by the unaided eye. It has previously been 
thought to be an extremely rare condition and 
to possess a characteristic microscopic picture. 
It has also been debated whether it is a pre- 
malignant condition as in some other parts of 
the body or whether it is perfectly harmless. 
These ideas are false and dangerous. Leuko- 
plakia is a purely clinical term meaning white 
patch, but this white patch representing a 
keratin-covering may actually overlie an invasive 
carcinoma. In this case the lesion was carcinoma 
in situ. In the majority the histology will show 
only atypical hyperplasia or, rarely, normal 
epithelium. The practical point is that all of 
these leukoplakias, macroscopic and colpo- 
scopic, cannot be disregarded and must always 
be biopsied. 


Case 11. T.A. Age 45. Para-5 

This patient had her menopause at the age of 40. 
Two months before her admission to hospital she had 
two episodes of bright bleeding per vaginam lasting two 
days. She was then curetted at a country hospital and a 
vague pathology report suggested the possibility of 
carcinoma. No mention was made of the type of carci- 
noma and the sections were not forwarded to this 
hospital. She was then seen in the out-patient department 


of King George V Hospital. Pelvic examination revealed 
an enlarged uterus, 5 x 2 x2 inches, fixed, hard, smooth 
and tender on pressure. The cervix was lacerated, 
uniformly hard and the anterior lip was said to be slightly 
hypertrophied but there was nothing to suggest the 
presence of carcinoma. A cervical smear taken at this 
time was negative. On admission to hospital similar 
findings were recorded in the pre-operative clinic. The 
treatment recommended was “abdominal hysterectomy, 
if curettage negative”. At no stage had cervical biopsy 
been suggested. “‘Suspicious cells” were seen in the routine 
cervical smear taken at this time. A colposcopic examina- 
tion was done and the report read “there are two highly 
suspicious areas on the posterior lip of thickened 
epithelium with abnormal corkscrew shaped vessels. 
One area is at 5 o’clock and extends up along the 
posterior wall of the endocervix. The other area is at 
7 o'clock. Biopsy is essential.” The biopsy specimen from 
the posterior lip measured 1-5 cm. in length. Histology 
showed an early invasive squamous carcinoma. 


Comment. This patient’s inclusion in the 
earlier group of unsuspected carcinoma of the 
cervix is almost justifiable. Before colposcopy, 
cervical biopsy was not recommended on any 
occasion. Carcinoma of the endometrium or 
endocervix obviously had to be excluded but the 
ectocervix was never questioned. This case shows 
how at times, during a curettage, a small portion 
of carcinoma may be scraped from a lesion on 
the ectocervix or portio vaginalis. The histological 
report, as in this case, is often indefinite and 
further investigation is necessary. Colposcopic 
examination immediately showed suspicious 
areas in this clinically benign cervix and allowed 
the correct diagnosis to be made without any 
difficulty. 


Case 12. M.P. Age 49. Para-2+-1 miscarriage 

This patient had reported to a gynaecologist for a 
general overhaul. She had mild premenstrual tension but 
no other gynaecological symptoms. On pelvic examina- 
tion the cervix was found to have a concentric erosion 
which bled slightly on contact. This was biopsied and 
diathermied. The histology report was “‘very mild chronic 
inflammatory changes in the cervix’. She was told to 
report back in twelve months’ time for a Papanicolaou 
test. On this occasion she again had no symptoms. The 
cervix still had some erosion but not as marked as before. 
The cervical smear was negative. The gynaecologist did 
not think biopsy was indicated but in view of the patient’s 
fear of cancer referred the patient to the colposcopy 
clinic for further confirmation. Colposcopic examination 
revealed ‘a well defined area of ground leukoplakia 
present between 9 and 11 o’clock on the ectocervix”. 
Biopsy was performed at this site. The histology showed 
“marked atypical hyperplasia in which the cells show 
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lack of differentiation. The appearances are not quite 
typical of squamous carcinoma in situ but may be called 
premalignant.” 


This case illustrates how the colposcope can 
be responsible for the recognition of atypical 
hyperplasia of the cervical epithelium. The 
premalignant nature of some of these lesions is 
discussed elsewhere (Coppleson, 1959). Unfor- 
tunately, it is impossible to forecast which will 
progress to carcinoma and which will remain 
stationary or even regress. However, they 
represent a group which must be watched at 
regular intervals by colposcopy, cytology and if 
necessary by repeated biopsies. It is likely the 
majority, if not all carcinomas, pass through 
this stage. The detection and treatment of these 
atypical hyperplasias is the best available method 
of preventing cervical carcinoma. 


Case 13. S.S. Age 39. Para-2+-1 miscarriage 

This patient’s only symptom was a vaginal discharge 
of 1 month’s duration. This had alternately been creamy 
and watery and associated with some pruritus and 
chafing of the vulva. She had no other symptom and 
never had any postcoital or intermenstrual bleeding. 
Pelvic examination revealed an obvious ulcerating 
carcinoma of the cervix. On each side of this extensive 
ulcer there was a hard area. Colposcopic examination 
showed these hard areas to be a combination of leuko- 
plakia and proliferation of atypical epithelium with 
abnormal vessels. Fully two-thirds of the cervix was 
involved by grossly atypical epithelium. The cervical 
smear was positive. At the time of insertion of the pre- 
operative radium, large biopsies were taken from these 
hard areas. All showed deeply invading carcinoma. A 
Wertheim operation was performed 6 weeks later. 
Histology showed bilateral gland involvement. 


Comment. Much of this patient’s cervix had 
been destroyed by carcinoma, yet her only 
symptom had been one month’s discharge. There 
have been several other cases where the cancer 
has already advanced to stage Il—or the 
lymphatic glands are involved—although the 
patient presented immediately at the first sign 
of any abnormal bleeding. Colposcopy in this 
case showed gross atypical changes in the cervix 
extending widely from the edges of the large 
ulcer. Had this patient had a routine colposcopic 
examination done at any time, months or 
perhaps even years before, this carcinoma would 
have been discovered at a much earlier stage or 
even in a premalignant phase when successful 
treatment would have been almost assured. 
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One of the most important, and certainly the 
most frequent functions of the colposcopy clinic 
to date, has been the pre-operative interpretation 
of cervical lesions. As mentioned several com- 
pletely unsuspected carcinomas have been 
discovered. Although this group represents only 
a small minority of apparently benign cervical 
conditions, it emphasizes the futility of naked 
eye examination in detecting the earliest cervical 
carcinomas. With this knowledge therefore much 
reassurance has been given to the surgeon prior 
to hysterectomies, pelvic floor repairs or even 
diathermy or cautery to the cervix, by the 
colposcope showing the lesion to be positively 
benign. On many other occasions in the presence 
of clinically suspicious lesions, colposcopy has 
avoided unnecessary biopsies. Pre-operatively 
this has saved an additional anaesthetic and 
several days delay in hospital. In pregnancy it 
has been of the greatest value in avoiding biopsy 
in grossly suspicious vascular lesions with much 
contact bleeding. Many times these lesions have 
been seen by the colposcope to be only oedema- 
tous ectopic columnar epithelium, an appearance 
which is always benign. 

Apart from any other consideration, this new 
world which can be seen by the colposcope has 
been most stimulating and has encouraged 
increased interest in the cervix by gynaecologists, 
pathologists, residents and students. The clinical 
understanding now possible has allowed a much 
more rational approach to the investigation and 
therapy of cervical pathology. 


DISCUSSION 


There have been many reports testifying to the 
prevalence of cervical carcinoma which is un- 
detectable by ordinary methods of examination 
and indicating the necessity of the accessory aids 
of cytology and colposcopy for its early detec- 
tion. The approximate incidence of unsuspected 
carcinoma in different groups of the female 
community can be seen in Table II. Graham and 
Meigs (1949), for example, state that 8-7 per cent 
of 432 cervical cancers in their Boston clinic had 
not been suspected clinically. Rosenblatt and 
Smith (1956) found that 10 per cent of all 
cervical cancers were diagnosed post-operatively 
in the pathology laboratory. Finn (1953) found 
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TABLE II 
Incidence of Unsuspected Cervical Cancer* 





Percentage of Total Number of Cases in 
Cancer Clinics 


(a) Diagnosed post-operatively 
(6) Diagnosed pre-operatively by Cytology 


Detected by Histology after Routine Operations 
(a) Total Hysterectomy Specimens 


(6) Colporrhaphy Specimens 
(c) Cervices 


Gynaecology Clinics 
(a) Detected by Cytology 


(b) Detected by Colposcopy 


Private Gynaecological Practice 


Healthy Women (large-scale screening) 
(a) Detected by Cytology 


(6) Detected by Colposcopy 


Per cent 


Rosenblatt and Smith (1956) 1 
Speert (1949) 
Hecht (1952) 
Graham and Meigs (1949) 
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Howard et al. (1951) 
Rosenblatt and Smith (1956) 
TeLinde and Galvin (1944) 
Finn (1953) 

Johnson (1948) 

Pund and Auerbach (1946) 
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Younge et al. (1949) 


Gusberg (1953) 
Fremont-Smith and Graham (1952) 
Anderson et al. (1953) 
Spriggs (1956) 

Soule and Dahlin (1959) 
Carter et al. (1956) 
McLaren et al. (1956) 
Brudenell (1956) 
Salgado et al. (1949) 
Held et al. (1954) 
Hinselmann (1955) 
Kodolitsch (1950) 
Glatthar (1952) 

Wespi (1949) 

Leip (1941) 

Wrobel (1956) 

Weese (1957) 
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Kimmelstiel et al. (1958) 
Erickson et al. (1956) 
Nieburgs et al. (1957) 
Skapier (1949) 
Ullery and Hollenbeck (1958) 
Day (1954) 
Hohlbein (1957) 

(95,427 exam.) 
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* These figures, except where indicated, apply to preclinical carcinoma of the cervix and so include both pre- 


invasive (Stage O) and early invasive carcinomas. 


unsuspected cancer of the cervix in 1-1 per cent 
of all total hysterectomy specimens in the 
previous five years at the New York hospital. 
Johnson (1948) found unexpected cancer in 
1 per cent of cervices amputated during pelvic 
floor repairs. Other reports of routine screening 


by cytology or colposcopy of all patients attend- 
ing gynaecological out-patient departments have 
shown an incidence of unsuspected carcinoma 
varying between 0-35 and 1-6 per cent. Further 
investigations involving large-scale screening of 
the general female population show that the 
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yield from the examination of apparently healthy 
women by these methods is between 0-2 and 
0-56 per cent. 

In the U.S.A. and Great Britain complete 
reliance has been placed on cytology for this 
early detection and colposcopy is almost un- 
known. Cytology has certainly been a great 
advance and many early carcinomas have been 
unearthed by this means. As a result, however, 
its deficiencies are not often emphasized. In the 
first place, it fails to detect many cases. The false 
negative rate, even in the best clinics, ranges 
from 6 per cent to 28 per cent with Stage O and 
6 per cent to 19 per cent with well-developed 
invasive cancers. 








TABLE III 
False Negative Cytology with Carcinoma of Cervix, 
per cent 
StageO Invasive 

McLaren et al. (1958) i 6 6 
Carter et al. (1956) .. ee 9 —- 
Mackenzie (1955) .. a 11 —_ 
Graham (1953) _ = 14 10 
Gusberg (1953) aad ar 17 16 
Nieburgs and Pund (1950) .. 18 19 
Achenbach ef al. (1951)... 28 oo 





These figures all refer to large series of cases 
and expert cytologists. Poorly taken smears and 
inexperienced cytologists will increase the per- 
centage of false negative smears. Limburg (1958) 
mentions another probable cause of failure. In 
25 of 34 early cases of carcinoma of the cervix 
with positive colposcopy and negative cytology, 
the colposcopic appearance had been that of 
leukoplakia. It is quite logical that a thick 
keratin layer could prevent exfoliation of 
carcinoma cells and so give a negative smear. 

The second disadvantage of cytology is the 
difficulty in confirming the diagnosis of carci- 
noma after a surprise positive smear. Not only 
do false positive smears occur (as with 11 out 
of 64 positive smears in McLaren’s (1956) series) 
but as indicated earlier most of these early 
carcinomas show no suspicious area on the 
cervix. It is not surprising therefore that the 
initial biopsy, after a positive smear, has failed 
to detect the carcinoma in a considerable pro- 
portion of cases. In Stage O the initial biopsy 
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(multiple punch or wedge) has failed in 13 per 
cent of cases (Younge, Hertig and Armstrong, 
1949), 17 per cent (Slate, Martin and Merritt, 
1953) and 30 per cent (Graham and Meigs, 1949). 
Even using cone biopsies, Gusberg (1953) had 
an 11 per cent failure. With invasive carcinomas, 
the initial biopsy failed in detection in 6 per cent 
of Gusberg’s cases and 7 per cent of the series 
reported by Graham, Sturgis and McGraw 
(1948). 

The colposcope used by an experienced 
operator and in conjunction with cytology largely 
overcomes these deficiencies. There will be less 
cases of early carcinoma missed and the likeli- 
hood of a false negative biopsy in the presence 
of a positive or suspicious smear will be almost 
negligible. One must use the colposcope to 
realize how small an early carcinoma can be. 
In 2 of the cases in King George V Hospital, the 
suspicious area revealed by the colposcope and 
verified histologically to be the total extent of 
the carcinoma, was no greater than | cm. in 
diameter and in both invasion had already taken 
place. It is likely that such cases, termed micro- 
carcinomas by Mestwerdt (1953), and now being 
more frequently recognized since the more 
common use of cytology and colposcopy will be 
classified in the new International Classification 
as Stage I, Group 1A, to differentiate them from 
clinically obvious or Stage I, Group 1B. In the 
absence of colposcopy these small carcinomas 
can be missed unless serial sections involving at 
times hundreds of sections, are taken from a 
cervix. Very few pathology laboratories have 
these facilities. The colposcope allows the use of 
target biopsies and renders large ring and cone 
biopsies unnecessary. 

While one must emphasize that the two 
methods are complementary and should be used 
together and not in opposition, it may be debated 
which method is the more valuable. In detection 
of early carcinomas on the ectocervix or portio 
vaginalis where the vast majority of cervical 
cancers begin, there is no doubt that the results 
obtained by Continental workers with colpos- 
copy are quite the equal of those obtained by 
cytology (see Table II). One must agree with 
Wespi (1949) who, comparing colposcopy, a 
clinical method of detection, with cytology, a 
laboratory method, writes “it is like choosing 
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the Aschheim-Zondek reaction for the diagnosis 
of pregnancy in lieu of a clinical examination or 
preferring evidence of blood in the faeces to the 
digital or proctoscopic examination in cases of 
carcinoma of the rectum”. With endocervical 
carcinoma there is no argument. Colposcopy is 
occasionally of value in detecting carcinoma of 
the lower part of the canal but cytology is usually 
necessary for their early detection. Cytology can 
also diagnose endometrial cancer but its false 
negative rate is high even in the presence of well- 
developed carcinoma. 

Such a comparison, however, seems to be 
entirely academic. The methods of colposcopy 
and cytology, although quite different in 
principle, have a common aim. Each can fail in 
both the positive and negative sense. It would 
seem obvious that the best results would be 
obtained by a combination of the two. The 
findings in King George V Hospital, presented 
here, certainly support this contention. It is also 
the opinion of Mestwerdt (1955), Funck- 
Brentano et al. (1952), Muth (1956), Schubert 
and Schmermund (1954) and Zinser and Diegritz 
(1952). Furthermore the findings of Navratil 
et al. (1958) and Limburg (1958), would seem 
to prove it. The experience of these two Con- 
tinental gynaecologists with the simultaneous 
use of colposcopy and cytology is unequalled 
and their results are most convincing. Navratil 
in a three year period involving routine investi- 
gation of 18,112 patients in his clinic in Graz 
reports the discovery of 306 preclinical carci- 
nomas of the cervix. Colposcopy was positive in 
91 per cent of the carcinomas on the ectocervix 
and 82 per cent of all cases. Cytology was positive 
in 88-5 per cent of cases. The combined accuracy 
of the two methods was 98-7 per cent. Limburg 
(1958) reports his experience of 295 cases of carci- 
noma in situ in Hamburg which had been studied 
by colposcopy and cytology. He found an error 
of 11 per cent with the smear method and only 
3 per cent with the colposcope. This high degree 
of accuracy with the colposcope is no doubt 
partly due to his insistence on a small team of 
expert colposcopists performing all examina- 
tions in this clinic. A false negative colposcopy 
report on the ectocervix is usually due tohuman 
error. The combined accuracy of the two 
methods was 99-4 per cent. Since the introduc- 


tion of cytology and colposcopy the incidence 
of carcinoma in situ in this big centre increased 
from 4-2 to 27-7 per cent of all cancers of the 
cervix. The incidence of Stage I has increased 
from 18-4 to 40 per cent (Stages I to IV in- 
clusive). 

The opportunity to detect carcinoma of the 
cervix in a preclinical stage is the greatest life- 
saving advance in gynaecology of recent times. 
The value of colposcopy in this search has been 
shown many times. It does not have to be proved 
again. 


SUMMARY 


(1) The more common colposcopic findings 
and their likely histology are briefly described. 


(2) Colposcopy and cytology have been re- 
sponsible for the detection of 11 early carcinomas 
of the cervix at King George V Memorial 
Hospital, Sydney. The 8 cases in which the 
colposcope was used are described. These cases 
include 4 in which cytology was initially negative 
and | with negative colposcopy. 


(3) Five other cases are described and discussed 
to show how colposcopy can help solve prob- 
lems not infrequently encountered in large 
cancer centres. Other uses of the colposcope are 
mentioned. 


(4) The frequency of carcinoma of the cervix, 
undetectable by the traditional methods of 
examination, is shown. 


(5) The disadvantages of cytology are men- 
tioned and evidence is given to indicate the 
value of the complementary use of colposcopy 
and cytology in the early detection of carcinoma 
of the cervix. 
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CONGENITAL ATRESIA OF THE VAGINA: A NEW TECHNIQUE FOR 





TUNNELLING THE SPACE BETWEEN BLADDER AND RECTUM 


AND CONSTRUCTION 


OF THE NEW VAGINA BY A MODIFIED 


WHARTON TECHNIQUE 


BY 


B. H. SHeares, M.D., M.S., F.A.C.S., F.R.C.O.G. 
From the Department of Obstetrics and Gynaecology, 
University of Malaya, Singapore 


ALL methods described to date for construction 
of a vagina in the case of congenital aplasia 
include a transverse incision, except a few which 
employ a vertical incision across the occluding 
tissue, and digital separation of the cellular con- 
nective tissue between the bladder and rectum 
to form a tunnel. The additional steps advocated 
are designed to keep this new recess patent for 
coitus. 

The first attempt to create an artificial vagina 
was by Dupuytren in 1817. It consisted of 
making an opening between the rectum and 
bladder and inserting tampons to maintain 
patency while epithelialization was occurring. 
This method was not satisfactory. 

Mackenrodt, in 1911, formed a_ tunnel 
similarly, and transplanted vaginal mucous 
membrane from another patient removed simul- 
taneously at plastic operation. The result was 
unsatisfactory. 

Wells, in 1935, packed the newly created 
vaginal space with petrolatum gauze which he 
changed every 2 days. 

Kanter, in 1935, inserted iodoform gauze pack 
in the new tunnel for 10 days. After this the 
patient wore a vaginal dilator for several weeks. 
Biopsy showed squamous-cell epithelium post- 
operatively lining the vagina. Wharton, in 1938, 
reported 4 cases in which this method was 
employed, in 2 of whom follow-up results were 
satisfactory. He used an obturator of balsa wood 
of appropriate size, covered by a condom instead 
of gauze plugs. The vaginal space was dissected, 


12 Pl. 


in the usual manner, between the bladder and 
rectum. Into this space was placed the vaginal 
form. It was left undisturbed for 3 weeks, after 
which it was removed, cleaned and replaced. 
Subsequently the patient made occasional visits 
to the doctor’s office, where he removed thie 
form, observed the process of epithelialization, 
and kept the new vagina clean. No antiseptic 
was applied which could injure young epi- 
thelium. The form was then worn most of the 
time for the next month, and, after that, at 
nights for another 3 weeks, or until the vagina 
was completely covered by epithelium. Inter- 
course was forbidden until the space was well 
epithelialized, which took 2 to 4 months. In 
Wharton’s view the epithelium creeping in from 
the urogenital sinus (the lower 1/5 of the vagina) 
formed a large part of the foetal vaginal 
epithelium by growing into the canalized 
Miillerian ducts (upper 4/5), and he suggested 
that in both his successful cases the epithelium 
arose from the vestibule or rudimentary vaginal 
pouch. 

In a later report (1940) he referred to 12 cases 
in which his method had been used by 7 surgeons. 
There were 8 successes, 3 failures, and | result 
unknown. 

Since the vaginal space was lined by epi- 
thelium which proliferated from the vestibule of 
the rudimentary vaginal pouch, he hesitated to 
recommend it where there was complete absence 
of all mucous membrane, with aplasia of labia 
minora or vestibule. 
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CONGENITAL ATRESIA OF THE VAGINA 


More recently (1950) he stated that he favoured 
the use of a Thiersch graft over the mould to 
hasten epithelialization. He maintained that it 
decreased the amount of scar formation. He 
reported 16 cases in which his new method of 
vaginal construction had been done at the Johns 
Hopkins Hospital, Baltimore. 

Miller, Willson and Collins (1945) reported 
17 cases, in 6 of whom reconstruction had been 
done without the skin graft, and 11 using the 
graft. They believed that superior results were 
obtained in those cases in which a graft was 
used, because in those instances the new vaginal 
canal was softer, more pliable and better 
epithelialized than in the others not covered by 
graft. 

Meigs used Pyrex glass plugs in the same way 
as Wharton used balsa wood forms. 

All methods of constructing the vagina have 
one technical point in common: the dissection 
of an adequate space between the bladder and 
the rectum. The space must be at least 10 cm. 
deep and 4 cm. wide, and the vaginal orifice must 
admit 2 fingers with ease, for in the months 
following operation the walls tend to contract. 
Hence the bore of the space must be larger than 
is really needed to accommodate the erect 
phallus. The space may get bigger and deeper 
with coitus but this does not obviate the necessity 
of creating an adequate space to begin with. 

Wharton, in 1946, warned that, in dissecting 
the space, the plane of cleavage between bladder 
and rectum may be impossible to find, and even 
with an assistant’s finger in the rectum and a 
sound in the bladder to orientate the surgeon, 
the bladder or rectum may occasionally be 
injured. He also commented on the bleeding 
which was sometimes encountered, especially 
from the vaginal branches of the uterine vessels 
on the lateral walls at the level of the broad 
ligaments and, unless this bleeding was con- 
trolled by transfixing sutures, serious haemor- 
rhage may occur after operation. Infection, too, 
had to be contended with—this especially so if 
grafts were used, for they acted as foreign tissue 
and the result was that the grafts did not take 
and they just sloughed out. He suggested that 
the tunnel later became covered by epithelium 
which crept up from the vaginal orifice—if the 
mould were kept in position long enough. 
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A Study of the Anatomy of the Area of Vaginal 
Aplasia 

It is perhaps reasonable to suspect that this 
stereotyped dissection technique advocated by 
all surgeons to date is not the best method for 
making an adequate space between bladder and 
rectum, for it consists in blind pushing aside of 
the fibrils of connective tissue in the plane of 
dissection, and the clumping together of these 
injured strands around the new tunnel. The end 
result in the healing of the bunched strands of 
connective tissue is an envelope of fibrous tissue 
around the new canal, which is the reason for its 
easy tendency to subsequent narrowing and 
stricture. This natural sequel is temporarily pre- 
vented by the retention of a vaginal obturator 
for 2 or 3 months, and the ever-constant 
tendency to stricture is overcome chiefly by the 
subsequent daily ritual of dilatation of the canal 
by the patient herself. 

The boring process involved in making the 
space should perhaps relate to the mechanics 
adopted by the beaver in burrowing a tunnel. 
He does not blindly force his way into dead rock, 
but he selects an area easy to burrow into and 
he develops a device of his own to remove mass 
from the area equivalent to the cubic capacity 
of the tunnel which he hopes to make for him- 
self. 

In trying to apply this principle to the opera- 
tion of constructing the tunnel it was necessary 
to study the disposition of connective tissue in 
relation to the bladder and rectum in the area 
where the tunnelling was to be made. This was 
achieved by reference to anatomical drawings 
of cross-sections through the pelvis (Morton, 
1944), by close observation, during plastic repairs 
of the pelvic floor, of the width of tissue at 
various sagittal sections of the plane separating 
the bladder from the anterior rectal wall, and by 
studying X-ray films of the pelvic outlet taken 
after the bladder and rectum had been outlined 
by an opaque medium. 

From these studies it became clear that the 
plane of separation of bladder from rectum was 
wider lateral to the meridian, and, therefore, 
injury to either structure was less likely to accrue 
if the tunnelling process was commenced on each 
side a little off the mid-line. 

Further, when the embryological development 
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of the vagina is considered, it becomes reason- 
able to suppose that, in the case of aplasia of the 
vagina, the vestiges of the Miillerian ducts should 
be found in the connective tissue plane between 
the bladder and rectum, slightly off the meridian, 
should the correct sagittal planes be explored 
on each side of the meridian. Having found them 
would it be reasonable to try to emulate nature, 
though admittedly very crudely and imperfectly, 
by working backwards, as it were, in the steps 
of the embryological development of the vagina 
—to canalize the vestigial canals, then remove 
the septum between them and, finally, permit the 
vestibular epithelium to creep up the tunnel so 
formed? 

A study of the area of aplasia was made 
possible in a case which did not require 
immediate construction of an artificial vagina 
as her husband had deserted her in the interim 
period of special investigation prior to operation 
and it was fortunate, too, that she consented to 
the biopsy study. 

Naked-eye inspection of the rudimentary 
pouch revealed two very small openings on each 
side of the mid-sagittal plane which, on probing, 
were found to lead into tiny canals to a depth 
of 6 cm. These openings were presumed to be 
the lower ends of the vestigial Miillerian ducts. 
A pyramidal block of tissue, including the dome 
of the rudimentary vaginal pouch, was excised. 
Histological studies of horizontal and coronal 
sections through these areas confirmed the 
presence of two parallel canals lined by squamous 
epithelium and also a third canal, similarly lined, 
lying lateral to one of the two canals already 
identified, but present only in coronal sections 
taken well above the level of the rudimentary 
vaginal pouch. This third canal was presumed 
to be a Girtner’s duct. 

The fact that vestigial Miillerian ducts were 
found in one case was reason enough to suppose 
that these vestigial structures might be present 
in all cases—if careful enough search is made. 
Opportunity for this type of study is rarely 
afforded in that it is seldom that the openings of 
the vestigial Miillerian ducts can be identified, 
and routine removal of a block of tissue from 
the area of aplasia might not be in the best 
interests of the patient or of the final result of 
any plastic procedure. 
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However, studies were pursued in 9 cases of 
vaginal aplasia by histological examination of 
tissues removed in the process of constructing 
the tunnel by the new method. In one case an 
opening of a vestigial Miillerian duct was 
identified and demonstrated histologically. In 3 
other cases squamous epithelium or gland acini 
were identified in the septum removed after 
boring the double-barrelled canals by the new 
method. 

The significance of the presence of embryonic 
elements in this area lies in the possibility that 
they may exert a growth activating influence on 
the spreading sheets of epithelial cells growing 
up from the vestibule and vaginal introitus in 
much the same way that embryonic juice in a 
medium activates epithelial proliferation in vitro. 
This stimulating or activating influence would 
result in more rapid epithelialization of the 
lining of the newly created tunnel than over an 
equal area of defect elsewhere on the body 
surface. For this and other reasons, any method 
designed to construct a tunnel in the area of 
aplasia should, if the object is quick epithelializa- 
tion, attempt to preserve or “surface” the 
embryonic epithelium which, if squamous, would 
serve as extra islands from which proliferation 
can occur, if cylindrical, could possibly undergo 
metaplasia or heteroplasia to squamous epi- 
thelium. 

The further steps in the operation conform to 
the principles advocated originally by Wharton 
in 1938 when he did not use a split-thickness 
inlying graft over the mould. However, a silver 
or stainless steel mould is preferred to the balsa 
wood or plastic one in that sterilization is easier 
and a rubber condom is not required to cover 
the mould. It will be observed that by the new 
method of tunnelling a larger mould than the 
conventional 10 cm. x 4 cm. can be inserted, and 
it is advisable to have a range of moulds handy, 
from 10 cm. x4 cm. to 12 cm. x 4-2 cm., and to | 
use the largest size mould that can be inserted. 





Post-OPERATION MANAGEMENT 


Penicillin and streptomycin are prescribed 
during the first post-operation week to combat 
the mild degree of peri-vaginal and peri-rectal 
cellulitis that will develop. 
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Fic. | 


Lateral view. The bladder has been instilled with 12-5 per cent sodium iodide, 

60 ml., and the rectum with barium enema, 3 ounces. The outlines of the bladder 

and rectum have been over-traced in order to show their margins more clearly. 

The connective tissue space between bladder and rectum in the mid-sagittal line 
as revealed in this film is approximately 0-5 cm. 








B.H.S. 





Fic. 2 


Oblique view. The bladder and rectum contain exactly the same amount of 


opaque media, and the outlines of the bladder and rectum have been over-traced. 
The connective tissue space between bladder and rectum in the area lateral to 
the mid-line as revealed in this film is at least 1-0 cm 
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B.H.S. 








Fics. 3 and 4 


Sagittal section through left and right vestigial Miillerian ducts opening on the dome of the rudimentary vaginal 
pouch. 





Fic. 5 Fic. 6 
Horizontal section showing the vestiges of the two Horizontal section through another portion of one of 
Miillerian ducts in the block of tissue. the vestigial Miillerian ducts showing the atypical 


arrangement of the epithelium in “cell nest’ groups 
in the substance of the epithelial layer. 


B.H.S. 

















Fic. 7 


Horizontal section through tissue between the two vestigial Miillerian ducts 
showing clusters of atypical embryonic epithelium. 
































Fic. 8 


A racket-shaped incision is made around the rim of the 
rudimentary vaginal pouch, the handle extending back- 


wards over the fourchette to include a | cm. width of 


skin over the perineum. 


B.H.S. 


Fic. 9 


Dissection of the mucosal flap is carried from the peri- 


phery of the left side of the circle to almost the level of 


the mid-sagittal plane. 
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Fic. 10 
Similar dissection is carried out in the right half-circle and 
the almost completely separated mucosa, still attached to 
the deeper tissues in the mid-line, is lifted outwards with 
tissue forceps and put on light tension. 
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Fic. 12 


A No. 4 Hegar’s dilator is inserted into the centre of 
each dimple and pushed gently in the direction of 
the pelvic axis. If the right plane has been entered, 
this manceuvre is easy and the dilator slides in to 
a depth of 10-12cm. without inducing any bleeding. 


B.H.S. 


Fic. 11 
The effect of this manceuvre is to cause an outline to take 
shape in the dissected area which, without much stretch 
of the imagination, resembles that seen at the introitus in 
the case of a double-barrelled vagina, except that the 
barrels seem to be choked with tissue. On either side, in 
the centre of the contra-lateral dissected areas a dimple, 
surrounded by fibrils of tissue disposed eccentrically, 
will become distinguishable. 





Fic. 13 
Photograph illustrating line drawing Fig. 12. 




















Fic. 14 


The racket-shaped mucosal-cum-perineal handle 
skin-flap is then dissected off its attachment in 
the mid sagittal plane and allowed to hang down 
posteriorly away from the field of operation. This 
free mucosa and split perineal skin will be available 
later as an isograft for covering the raw surface 
of the tunnel posteriorly after the septum between 
the two barrels has been excised. 





Fic. 15 
Photograph illustrating line drawing Fig. 14. 





























Fic. 16 


The partially dilated canals on each side are gradually 
dilated by Hegar’s dilators until the dilatation has been 
carried to No. 25 Hegar. The result is a man-made 
double-barrelled canal with a relatively thick septum of 
connective tissue separating the barrels. The process of 
dilatation is better orientated by identifying the position 
of the bladder with a sound and of the rectum by an 
assistant’s finger inserted therein. However, the chances 
of bladder or rectal injury are much less by this method 
than by the orthodox method of transverse dissection. 


B.H.S. 


Fic. 17 


When the dilatations have been completed, two fingers 

can be easily inserted into the new tunnel, one on each 

side of the septum, and the capacity of the space at least 
equals that of a normal vagina. 
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Fic. 18 Fic. 19 


The next step is to convert the double-barrel canal into a 
single chamber by resecting the relatively thick septum 
between the chambers. One long slightly curved forceps, 
such as is used to draw on the round ligaments in ventri- 
suspension operations, is applied along the upper attach- 
ment of the septum, orientated by the bladder sound to 
ensure that the delicate bladder wall is not dragged down 
and included in the jaws of the forceps. A similar forceps 
is applied to the lower attachment of the septum, orien- 
tated by the assistant’s finger in the rectum to avoid 
injury. 
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Fic. 20 


When the bore of the new recess is examined it will be 
noted that, except at the areas anteriorly and posteriorly 
when the septum has been cut away, it is lined by smooth 
tissue which has a pale white sheen. The dome of the 
recess is formed by peritoneum reflected from the 
superior surface of the bladder to the anterior aspect of 
the rectum. This can be pushed upwards easily by the 
blunt dilator without danger of puncturing. 
The racket-shaped mucosal-cum-perineal handle split- 
thickness skin graft is then inserted into the tunnel over 
its raw area posteriorly and held in position by a few 
interrupted 000 plain catgut sutures. 
B.H.S. 


The septum is then cut away flush with the clamps, 

using angulated scissors, and removed in one piece. The 

clamps are then removed and usually no bleeding 
ensues. 





Fic. 21 


Two types of mould: on the left, the usual 
type with a groove at its lower end to prevent 
pressure on the urethra. 

On the right the type used when a functional 
uterus is present ; a rigid tube draining the cervix 
can be threaded through the mould, thus 
allowing uterine discharges to escape. 








Fic. 22 


Section of septum showing cluster of anomalous epithelium lying to the left of the : Secti 
tongue of squamous epithelium. resen 





Fic. 23 
Section of septum showing a portion of gland acinus resembling a cervical gland. 











Fic. 24 Fic. 25 
: Section of septum showing a cluster of gland acini Section of cuff of tissue removed from undeveloped 
resembling cervical glands but somewhat atypical. portion above the rudimentary vaginal pouch showing 


a vestigial Miillerian duct lined by squamous epithelium. 





Fic. 26 
Biopsy tissue removed from bore of new vagina on 2Ist day post- 
operation showing well epithelialized surface. 





B.H.S. 
























Fic. Fic. 28 
Biopsy tissue removed from bore of new vagina on Biopsy tissue removed from bore of new vagina on . 
42nd day post-operation showing a much thicker layer 30th day showing severe peri-vaginal inflammatory Bio 
of epithelium than in Fig. 13. Differentiation into layers reaction and absence of epithelium. This patient had 
characteristic of normal vaginal mucosa is beginning to been uncooperative, removed the mould herself and thus | 
show up. infected the new vagina. Epithelium was seen in this case 


on the 42nd day. 





Fic. 29 Fic. 30 Ph 

~ ~ . . . ~ . . . ' 
Biopsy tissue from lateral bore of new vagina taken on Biopsy tissue from irregular anterior wa!! of new vagina 
28th day showing well epithelialized surface. Note the containing remains of anterior margin of cut-septum 
even growth of epithelium without tendency to tubular taken on the 28th day showing tubular type of growth. 
type of growth. Note the well-defined junction between epithelialized 


and non-epithelialized areas. 














i Fic. 31 Fic. 32 


») 

Ano | Biopsy tissue from anterior wall of case illustrated in Biopsy of tissue removed from lateral bore of new vagina 
had Figure 30 taken on the 35th day. at the 12th week showing well-developed thick layer of 
thus squamous epithelium, well-defined basement membrane 
case and orderly arrangement of connective tissue fibrils 


below the basement membrane suggesting a quiescent 
i scar. 





Fics. 33 and 34 
Photographs of biopsy tissue taken from bore of new vagina in two cases on the 14th and 21st day respectively. 
Both show the growing sleeve of epithelium at junction of epithelialized and non-epithelialized areas. 
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CONGENITAL ATRESIA OF THE VAGINA 


A non-residue diet is given because defaeca- 
tion is undesirable in the early stages and a 
loaded rectum may cause pressure necrosis of 
the anterior rectal wall where it lies against the 
mould. 

The Foley self-retaining catheter is removed 
on the Sth post-operation day and usually 
bladder function returns immediately. Subse- 
quently, tests are carried out for residual urine. 

Pitcher douches of normal saline are adminis- 
tered 6 hourly only during the first week post- 
operation, as usually after this period there is 
practically no discharge from the tract. 

On the 14th day the patient is allowed to walk. 
On the 21st day the mould is removed, the new 
tract is douched with normal saline and then 
examined with a glass obturator. Usually it will 
be noticed that the whole area has taken on the 
bluish hue of growing epithelium except for 
perhaps one small island on the anterior wall 
where the septum had been excised. The non- 
epithelialized area consists of granulation tissue. 
The isograft on the posterior wall would have 
taken well. The whole canal is soft and resilient, 
is 10 to 11 cm. deep, and admits two fingers 
easily without undue tenderness. 

The .mould is cleaned, sterilized, lubricated 
with sterile oestrogen ointment, reinserted and 
held in position by a T-pad and rubber sponge 
over the introitus. 

During the next week the patient is taught to 
remove the mould before defaecating and before 
voiding urine, to lubricate it with oestrogen 
ointment and to reinsert it herself. 

The patient is discharged from hospital at the 
end of the 4th week. She is instructed to wear the 
mould lubricated with oestrogen ointment most 
of the time during the next two months, to visit 
the clinic once a week, when the vaginal form is 
removed and the process of epithelialization 
observed through the glass obturator, if neces- 
sary in the knee-chest position. 

Examination in the fifth week will show that 
the walls of the new vaginal canal have taken on 
a florid or pinkish hue indicating ripening of the 
young epithelium and increasing in thickness of 
the layers of epithelium. 

At the end of the 3rd month the epithelial layer 
is thick and strong enough to permit coitus and 
this act should be encouraged at least twice 
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weekly as no artificial phallus will do what a 
natural phallus can do to maintain the patency 
of the new vagina. At this stage the mould can 
be left out during the day-time but must be worn 
at nights during the next three months. The 
patient should attend the clinic once a fortnight 
for examination. 

By the end of the 6th month the contraction 
factor, as pointed out by MclIndoe and Ban- 
nister in 1938, would not be operating any more 
and the patient may dispense with the need for 
insertion of the mould at night. From now on 
she must herself dilate the new vagina twice daily 
with the obturator and this ritual must be 
insisted upon even in the case of a married 
woman. This is the most important detail in the 
follow-up, and should be continued indefinitely. 


HISTOLOGICAL STUDIES OF EPITHELIAL GROWTH 
IN THE NEW OPERATION TECHNIQUE 


The principle in surgery is always to err on 
the side of early skin grafting for, if early grafting 
of an area denuded of epithelium is not done, 
excessive contraction occurs. In general, any 
circular area with a diameter larger than 3 cm. 
requires grafting unless epithelial islands are still 
present in the area. Growth in these islands 
usually accounts for unusual stories of sudden 
regrowth of epithelium. If the defect is not 
circular, large areas may be re-covered rather 
rapidly by the epithelium growing in from both 
sides of an angle. 

The new operative technique for correction of 
congenital aplasia of the vagina affords a rare 
opportunity for studying epithelia! proliferation 
and growth in the human organism because the 
surface of the new tunnel is relatively easily 
accessible and, unlike the surface of an ulcer, 
is not infected. Furthermore, the origin of the 
epithelium which comes to line the new vaginal 
space has not yet been definitely settled. Kanter, 
in 1935, held the view that epithelium grew up 
from the vestibule, but hinted on the possibility, 
that, in the case reported by him, a portion of the 
Miillerian duct was encountered in the dissection 
and “‘from this the resulting mucosa developed”’. 
Wharton, in 1938, believed that the vaginal space 
became lined by epithelium which proliferated 
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from the vestibule or rudimentary vagina, and 
stated that his method was feasible only where 
there was some vaginal epithelium to start with. 
He did not recommend it when there was com- 
plete absence of any mucous membrane with 
aplasia of the labia minora. Hobbs, in 1942, 
expressed the opinion that any graft was 
unnecessary. He believed that the vestibular 
epithelium grew in and lined the tract satis- 
factorily. Miller et al. (1945) were not sure 
whether the transplanted split-thickness graft in 
fact died and was replaced by epithelium from 
the vestibule, or the transplanted epithelium was 
converted into the vaginal type because of its 
new environment. Counsellor, who has had wide 
experience in both the original Wharton and the 
McIndoe techniques, in 1948 commented on the 
difficulty in selecting the patient in whom the 
grafting procedure, rather then the simple dissec- 
tion and mould method, should be used. He 
settled for the latter simpler method in those 
cases which could be tunnelled easily and satis- 
factorily without excessive bleeding and where 
there was no difficulty in elevating the peri- 
toneum at the dome of the recess. He believed 
that such a tunnel would completely epithelialize 
itself without the need for a graft. He observed 
that granulations rarely occurred in a vagina in 
which the grafting procedure had not been 
employed. 

The studies reported here consisted in the 
histological examination of tissue removed at 
the time of construction of the tunnel, and 
subsequently of serial biopsy studies of the lining 
of the bore of the newly constructed tunnel in 
9 cases at various dates after the operation. The 
object of these studies was to determine, firstly, 
whether embryonic elements or islands of 
epithelium (probably coelomic) may surface 
themselves in the process of dilating the canals 
and then play the part of explants which undergo 
heteroplasia, proliferate, and serve as secondary 
sources of squamous epithelium which incident- 
ally help rapid epithelialization of the vagina; 
and, secondly, whether the new epithelium 
which comes to line the new vagina is the 
result of a creeping up process, like a sleeve 
around the obturator, from the current stratified 
epithelium of the rudimentary vaginal pouch and 
vestibule. 
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Studies of Tissues Removed at the Time of 
Constructing the Tunnel 

Biopsy material removed at the time the 
double-barrelled canals were being constructed 
consisted of (1) the septa which was resected 
and (2) circular cuffs of tissue removed from the 
lower ends of the partially dilated canals. In 3 
of the 9 cases studied, epithelial elements or 
gland acini were discovered in the septum and 


in one other case the cuff of tissue showed a | 


vestigial Miillerian duct lined by squamous 
epithelium. 

Von Preuschen, in 1877, found definite glands 
in the vagina in 4 of 36 post-mortem bodies 
which he had carefully examined. Robert Meyer, 
in 1901, described glands in the vaginae of infants 


and stated that they were of the type found in the * 


cervix uteri. Cullen, in 1908, stated that in the 
adult vagina glands are occasionally encoun- 
tered. 

Gland acini, resembling cervical glands, were 
found in 2 cases in my study, but it would be 
unwise to assume that mature glandular cpi- 
thelium, if surfaced in the process of dilating 
the tunnels, would transmute to squamous 
epithelium. However, in one case clusters of 
atypical (? embryonic) epithelium were seen and 
it is reasonable to presume that this type of 
epithelium, if surfaced, could undergo heterv- 
plasia to squamous epithelium. 

It is well known that epithelialization of the 
granulating base of an ulcer on human skin 
surface is a slow process—by proliferation of 
epithelium surrounding the edges of the ulcer 
towards the centre. The rate of spread of the 
epithelium is 0-5 mm. per day at the most. 
Though epithelialization of the new tunnel 
created to form a new vagina is not analogous, 
as infection and irregular granulations are not 
present to slow down the process, the very rapid 
and complete epithelialization of the tunnel 
cannot be accounted for entirely by the creeping 
up of squamous epithelium from the vestibule. 
It is probable that islands of epithelium may 
surface themselves in the process of the dilata- 
tion, play the part of explants and serve as 
secondary sources of squamous epithelium. This 
is the explanation offered when unexpectedly 
rapid epithelialization occurs in a surface defect 
elsewhere in the body. 
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CONGENITAL ATRESIA OF THE VAGINA 


Another possible explanation of the rapid 
epithelialization is the presence in the tunnelled 
areas of embryonic elements which exert a 
growth activating influence on the sheets of 
epithelial cells spreading from the vestibule in 
much the same way that embryonic juice was 
shown by Carrell and Ebeling, in 1921, in their 
in vitro experiments, to activate the growth of 
epithelium and fibroblasts in a medium com- 
posed of adult plasma. 


Studies of Serial Biopsies of the Lining of the 
Bore of the New Vagina 
The specimens were taken for histology in 

9 cases at intervals varying from 9 days to 

42 days, and in one of the cases at the 6th month, 

after operation. The specimens were oblong 

vertical strips 4 cm. long and 0-5 cm. wide cut 
out from the bore of the canal, the lowest edge 
of the strip not extending to lower than 2 cm. 
internal to the vestibule. 

From these studies the following observations 
and conclusions may be derived: 

(1) The earliest date after operation when 
squamous epithelium appears in the lining 
of the new canal at a position 2 cm. internal 
to the parent vestibular epithelium is the 
21st day. 

(2) The latest date, the 42nd day, was observed 
in one case who infected the new canal by 
deliberately removing the mould thrice her- 
self. The photomicrograph shows marked 
inflammatory reaction in the connective 
tissue and a deposit of fibrin. 

(3) If this infected case is excluded, the mean 
average date of appearance of epithelial 
growth above the 2 cm. point from the 
vestibule in the 8 remaining cases was the 
28th day. 

(4) The epithelial proliferation over the smooth 
bore of the tunnel takes the appearance of 
an even pavement-like membrane. Over the 
anterior wall which was originally not smooth 
on account of the presence of the remains of 
the anterior edge of the resected septum, the 
epithelial proliferation took the tubular type 
of spread. The irregular surfaces of the 
granulations over this area accounted for this 
type of epithelial growth. 
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(5) Bentley, in 1935, showed, in his study of 
cultures in vitro of embryonic rat skin, that 
skin epithelial growth influences very much 
the activity, rate of growth and formation of 
a dense mass of collagen fibrils orientated at 
right angles to the epithelium. The changes 
in the connective tissue depend upon the 
presence of actively growing epidermal cells, 
and the new structure is lost when the base- 
ment membrane reappears beneath the new 
epithelium. 

This reaction appears to be specific to 
epidermis and is not produced in response to 
other growing epithelia, particularly sub- 
maxillary gland or kidney. It is well known 
that in the healing of a wound in the animal 
body, after epithelium has grown over the 
proliferating connective tissue, growth of 
connective tissue stops, a state of equilibrium 
is established in which active fibroplastic 
multiplication and diffuse fibril formation 
cease and the tissue assumes the orderly 
arrangement of a quiescent scar. 

Studies of photomicrographs taken in the 
early post-operation periods and in later 
periods, when the epithelial layer has fully 
developed and differentiated, show that the 
behaviour and orientation of the connective 
tissue in the new vagina in relation to surface 
epithelialization is analogous to its behaviour 
in vitro. 

(6) The new epithelium which comes to line the 
new tract is chiefly derived from the vesti- 
bular epithelium which creeps up like a sleeve 
around the obturator. The creeping margin 
of the epithelial sheet has been demonstrated 
in the photomicrographs. 


SUMMARY OF CASE RECORDS 


From 1952 to 1957, 18 cases of congenital 
aplasia of the vagina have been submitted to the 
new method of tunnel construction. All of them 
were married women of normal feminine 
physical habitus. 

In all cases the external genitalia were normal, 
but a small pouch or dimple 1-2 cm. deep 
presented at the site where the normal vaginal 
introitus should open. 

3a 
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All cases were submitted to cystoscopy and 
intravenous pyelography and in 3 cases 
anomalies of the urinary tract were discovered 
(1 case congenital absence of | kidney, 2 cases 
duplicated ureter). 

In 9 cases simultaneous cystogram and recto- 
gram were carried out in order to determine the 
width of tissue between bladder and lowermost 
part of rectum. The width in the mid-sagittal 
plane averaged 0-5 cm. 

All cases were examined recto-abdominally 
under general anaesthesia. In all cases, except 2, 
the uterus was found to be either the size of a 
thimble or was represented by a nubbin of tissue 
from which could be traced cord-like structures 
extending into both adnexal regions ending in 
what was considered to be normal gonads at 
either end. Below the central nubbin the finger 
brought anteriorly came up against the urethra 
with only the rectal wall intervening. Of the two 
exceptions, in one the uterus was vestigial and 
bicornuate, each cornu being about 2 inches 
long, widely separated, solid and apparently 
without mucous membrane as there was no 
tendency towards haematometra; in the other 
the uterus was enlarged, about 4 inches in 
diameter, globular, soft and mobile suggesting 
the presence of haematometra but without 
haematocolpos (this patient subsequently became 
pregnant 6 months after operation and delivered 
a baby weighing 7 pounds spontaneously by the 
vaginal route). 

In none of the cases was difficulty encountered 
in boring the double-barrelled tunnels, provided 
that the correct plane was identified. 

Post-operation sepsis occurred in only one 
patient who repeatedly removed her mould— 
three times in the first 21 days. Epithelialization 
of the new tunnel in this case was delayed until 
the 42nd day. 

Sedation was required in the first 48 hours 
post-operation, but this need was noticeably 
much less acute than in the previous series of 
10 cases reconstructed by the MclIndoe tech- 
nique. 

Follow-up of these cases has been persistent 
and regular. Patency of the spurious vaginae has 
been well maintained with a good degree of 
resiliency. Coitus has been reported to be satis- 
factory in all cases. 
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One patient, in 1954, became pregnant 4 
months after the operation. She was the one in 
whom a haematometra was identified, the 
tunnelling procedure was easy and the cervix was 
exposed at the dome of the tunnel. The preg- 
nancy carried on to term, and a date was fixed 
for elective Caesarean section. However, she fell 
into labour on the evening previous, admitted 
herself into the labour ward without disclosing 
to the staff her previous history. Labour pains 
were good and she delivered spontaneously of a 
live child weighing 7 pounds after 9 hours of 
labour! When she did not present at the 
appointed day for admission into hospital for 
Caesarean section, transport with nurse and 
social worker was sent to her address to fetch her. 
At her home her proud husband (a farm 
labourer) disclosed that his wife had already 
delivered her baby in hospital! This patient has 
since delivered spontaneously her second baby 
weighing 7 pounds 4 ounces and is currently 
pregnant with her third child. 


” 


One other patient, not included in this series _ 


but in a previous series of 10 cases operated upon 
by the McIndoe technique, has delivered 3 full- 
term babies by Caesarean section, and steriliza- 
tion was carried out in October, 1958, after the 
3rd Caesarean operation. Her first husband, to 
whom she had been married 2 years, left her 
whilst she was in hospital undergoing the 
McIndoe operation. She married her second 
husband | year after the operation and to this 
date he is unaware that his wife has a spurious 
vagina! 


SUMMARY 


A new method of constructing the tunnel in 
congenital aplasia of the vagina has been 
described, and the steps of the operation shown 
in detail by line drawings and photographs. The 
new tunnel is kept patent by inserting a silver 
or stainless steel mould of the largest length and 
width which can be accommodated therein in 
order to allow epithelialization of the bore and 
for as long as 6 months by which time the con- 
traction factor ceases to operate. After that time 
the patency is maintained by the patient who 
herself dilates her new vagina with the mould 
twice daily for an indefinite period. 
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CONGENITAL ATRESIA OF THE VAGINA 


It has been shown histologically that the 
tunnel is epithelialized chiefly by a creeping up 
process of the vestibular epithelium like a sleeve 
around the obturator, but that very probably, 
as a result of the new method of tunnelling the 
space, islands of epithelium in the vestiges of 
the Miillerian ducts are surfaced and serve as 
secondary sources of squamous epithelium 
accounting for the unexpectedly rapid epitheliali- 
zation of the tunnel. 

A summary of the case records pertaining to 
18 cases submitted to the new method of 
tunnelling has been given and reference made to 
one case who delivered 2 babies, weighing 
7 pounds and 7 pounds 4 ounces respectively, 
spontaneously by the spurious vaginal route and 
who is currently pregnant with her third child. 
Also incidental mention has been made of 


another case in a previous series of 10 cases 
constructed by the MclIndoe technique who 
delivered 3 full-term babies by Caesarean sec- 
tion. 
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SARCOIDOSIS OF THE UTERUS 


BY 


A. BRIAN TAYLOR, M.D., F.R.C.P. 
Consultant Physician 
Birmingham and Midland Hospitals for Women, United Birmingham Hospitals 


INTRODUCTION 


LOCALIZATION of sarcoidosis in the female 
genital tract and in the uterus in particular 
appears to be rare in the published literature 
but it seems possible that it occurs more often 
than supposed. Diagnosis by examination of 
endometrial curettings is difficult because of 
the exact similarity with tuberculous disease if 
bacteriological proof of the latter is not present. 
Increased attention has recently been focussed 
on genital tuberculosis (Haines, 1952; Stall- 
worthy, 1952) and on its treatment particularly 
by chemotherapy (Sutherland, 1957). The correct 
diagnosis is obviously important because prog- 
nosis both for health and pregnancy as well as 
appropriate treatment are quite different. Two 
cases recently found at the Birmingham and 
Midland Hospitals for Women are described 
and, with a review of the literature, emphasize 
these points. 

Discovery of sarcoidosis in the uterus at 
autopsy was reported by Garland and Thomson 
(1933) in a woman of 28 who had uveo-parotid 
fever and then general dissemination of the 
disease. There had been two brief periods of 
amenorrhoea. At post-mortem the disease was 
found in many organs including the endo- 
metrium, myometrium and serosa of the uterus. 

Longcope (1941) reported epithelioid bodies 
in endometrial curettings from a negro woman 
of 29 with menorrhagia who had sarcoidosis of 
the mediastinal, cervical and submaxillary nodes. 
She remained well for 15 years and the media- 
stinal shadows gradually disappeared. Engelhard 
(1946) described a woman of 64 with hilar nodes, 
bone involvement, a weakly-positive von Pirquet 
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reaction and post-menopausal bleeding. Curet- 
tings showed scattered lightly stained areas 
containing giant cells, thought to be sarcoid 
bodies. A second case was a primigravida with 
diffuse bilateral pulmonary lesions and negative 
tuberculin reaction. She had metrorrhagia for 
4 months. Biopsy of the cervix and curettings 
showed scattered giant cells and no caseation, 
thought to be the lesions of sarcoidosis. Altchek 
et al. (1955) reported a married negro woman 
of 39 who had had 7 pregnancies. Two years 
after the last she was operated on for cysto- 
urethrocele and rectocele and enlargement of 
the uterus by fibromyoma. Chest X-ray was 
then normal. Hysterectomy showed an enlarged 
uterus with a fibromyoma in the fundus. In the 
myometrium were several pinkish areas and 
the endometrium was considerably thickened 
and succulent. Histology showed scattered 
granulomatous lesions in the endometrium and 
myometrium consisting of  epithelioid-cell 
tubercles without caseation. There were giant 
cells, a few with asteroids and other inclusion 
bodies. Staining for acid-fast bacilli was nega- 
tive. Investigation of the previous history then 
revealed that 5 years previously she had been 
examined for a cough and wheezing of 10-years 
duration and X-ray had shown bilateral hilar 
gland enlargement with lung infiltration. Man- 
toux was negative and tubercle bacilli were not 
found. A diagnosis of sarcoidosis was made. 
Her last child was born 3 years later and X-ray 
of the chest was almost normal. The Nickerson- 
Kveim test was negative at the time of operation 
and the serum proteins were normal. Zachwie) 
et al. (1956) report 2 further cases. The first, 
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Case |. 





Fic. | 
Radiograph of chest showing enlarged sarcoid hilar glands. 
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Case 1. Endometrial curetting showing sarcoid follicles with giant cells. x 150. 
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Case 1. Endometrial curetting showing sarcoid follicles with giant cells. x 150. 











Case 2. Endometrial curetting showing giant cell system in sarcoid follicle. 
x 420. 


A.B.T. 
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Case 2. Radiograph of chest showing hilar enlargement and diffuse 
fine nodular infiltration of sarcoidosis in both lungs. 
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SARCOIDOSIS OF THE UTERUS 


aged 19 was treated for severe anaemia due to 
menorrhagia. Curettings showed indefinite 
changes and chest X-ray was normal. The 
uterus was enlarged and, in view of the possi- 
bility of sarcomatous change, hysterectomy was 
performed. The appendages appeared normal. 
The uterus was hard, lumpy and thickened. 
Microscopy showed nodules typical of sarcoid 
nests throughout the uterine wall and no 
tubercle bacilli were found. Their second case 
was admitted for irregular bleeding and curet- 
tings were reported as showing numerous 
tubercles of the endometrium. There was a 
family history of tuberculosis; X-ray of the 
chest revealed no lung disease. Prolonged anti- 
tuberculous treatment brought no relief of her 
symptoms. A second curetting was reported 
again as tuberculosis. Eventually, 15 months 
after the first examination, another curetting 
was done and reported as sarcoidosis endometrii. 
The previous sections were then reviewed 
critically and it was obvious that this was the 
condition from the beginning. Investigation 
showed a positive tuberculin reaction but no 
evidence anywhere of tuberculosis or of sarcoid- 
osis elsewhere. 


Case 1. M.M. 


The patient was born in 1930 and began menstruating 
at 13 years but the cycle was always irregular. At the age 
of 5 she had an abscess of the neck incised. She was 
married in 1952 when aged 22. She started to attempt 
pregnancy in 1954 and had a period of amenorrhoea for 
10 weeks, followed by bleeding and a blood clot thought 
to be a miscarriage. Periods returned but with dysmenor- 
rhoea and failure to become pregnant. The uterus was 
then found to be anteverted and antefiexed but normal 
in size and the appendages were normal. 

In January, 1956 the patient proposed to emigrate to 
Canada but a routine chest X-ray revealed bilateral 
enlargement of the hilar glands (Fig. 1). She complained 
of lassitude and slight cough and sputum with occasional 
streaks of blood. Weight was normal and physical 
examination negative. She was admitted to hospital for 
investigation. The Mantoux test was positive at 1 in 100 
but no other evidence of tuberculosis was found. Blood 
count was normal; serum albumin was 4-3 g./100 ml. and 
serum globulin 1-5 g./100 ml. No bone lesions were seen 
in the hands by X-ray. Sedimentation rate was 21 mm. 
(Westergren). The diagnosis of sarcoidosis was made. 

She was discharged but attended out-patients for 
observation. Menorrhagia continued and she failed to 
become pregnant. She was admitted to another hospital 
for diagnostic curettage in April, 1956. The microscopic 
appearance of the curettings, taken on the 30th day of 
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the cycle, previously of 5 to 6 weeks, were then thought 
to be more like tuberculosis than sarcoidosis (Figs. 2 
and 3): “Late secretory endometrium showing numerous 
follicles in the stroma. They vary much in appearance. 
A few typical giant cell systems with epithelioid cells. 
Most are rather poorly formed, often with numbers of 
polymorphs. No tubercle bacilli could be found.” As a 
fever was provoked she began to receive streptomycin 
and para-aminosalicylic acid. Guinea-pigs were inocu- 
lated and in due course they were killed; no evidence of 
tuberculosis was found. In August, 1956 she developed 
bilateral enlargement of the cervical glands and the 
sedimentation rate was 17 mm. Drug treatment was 
changed to streptomycin and isoniazid. The general 
health was good. In December, 1956 she complained of 
her eyes and was found to have a nodular iridocyclitis 
and some retinopathy. This was thought to be due to 
sarcoidosis. Local atropine was given. Conjunctival 
biopsy was done in February but showed non-specific 
changes with lymphocytes and plasma cells only. Some 
cells later appeared in the aqueous. In June a further 
biopsy showed giant cell formation and endothelioid 
cells consistent with a diagnosis of sarcoid. She had a 
further attack of uveitis but the condition gradually 
subsided. 

In August, 1957 the patient complained of shortness 
of breath and noisy breathing. There was slight stridor 
and rhonchi were heard but X-ray showed reduction of 
the glandular enlargement. The cervical glands were also 
smaller. She was admitted for bronchoscopy and this 
revealed oedema and narrowing of the bronchi generally. 
The diagnosis then appeared to be definitely that of 
sarcoidosis in a generalized form and the uterine disease 
was re-diagnosed accordingly. The general health con- 
tinued good. A Kveim test was performed and gave a 
positive result. Cortisone, which had hitherto been 
withheld because of the possibility of tuberculosis, was 
now begun in a dosage of 100 mg. daily—as well as 
streptomycin and isoniazid. Improvement followed: 
chest X-ray showed further reduction in the glands, the 
eyes steadily improved though there was a little obstinate 
phlyctenular conjunctivitis. She gained half a stone in 
weight quite rapidly. In December, 1957 she had a chill 
with pain in the right chest and more cough and sputum. 
X-ray in February, 1958 showed the remains of a small 
segmental atelectasis in the right mid-zone but she had 
recovered and was symptom free. Progress since has 
been uneventful and the cortisone was reduced to 75 mg. 
daily. 


Case 2. M.P. 


The patient was born in 1930 and had her first baby in 
January, 1955. Five months later she had an attack of 
abdominal pain with uterine bleeding, thought to be a 
miscarriage. Though improved symptomatically she was 
found in July to have some residual inflammatory process 
palpable behind the uterus and this was left alone. In 
May, 1956 she was 3-months pregnant, X-ray of the chest 
was normal and no adnexal mass was felt. The baby was 
born in November but in April, 1957 she returned to 
hospital with persistent bleeding and pelvic pain. The 
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inflammatory mass—large and cystic—was again felt 
behind the uterus. Curettings taken on the 9th day of the 
usually 28-day cycle showed appearances then thought 
typical of tuberculous endometritis (Figs. 4 and 5) and a 
chest X-ray (Fig. 6) was very suspicious of early miliary 
tuberculosis. Although not disturbed constitutionally 
it was thought advisable to institute anti-tuberculous 
treatment forthwith; she was transferred to a sanatorium 
and received drugs until September, 1957. X-rays of the 
chest showed no change in the bilateral mottling. She was 
transferred back to hospital in August, 1957 for review 
and as the tender mass in the pelvis was still present a 
laparotomy was arranged. At this operation the appear- 
ances of tuberculosis were not seen and a large mass of 
old blood clot looking like an ancient ectopic pregnancy 
was found and removed with the right tube and ovary. 
Histology confirmed the ectopic tubal pregnancy and no 
specific inflammatory lesion was seen in the tube. She 
returned home and was soon pregnant again. Some anti- 
tuberculous chemotherapy was given and the baby was 
born in October, 1958. 

The situation was then carefully reviewed; doubt was 
cast on the diagnosis and this was changed to sarcoidosis 
after further investigations. Review of the chest X-rays 
showed no change throughout and were now considered 
quite consistent with sarcoidosis. The Mantoux test 
proved to be negative at | in 100 and the serum proteins 
were—albumin 3-9 g. per cent and globulin 3-8 g. per 
cent. A Kveim test was carried out and biopsy after 10 
months was positive, showing the appearances of 
cutaneous sarcoidosis. 


There seems no doubt that this patient had an 
ectopic pregnancy in 1955 and a successful 
delivery in November, 1956. The curettings 
taken in April, 1957, then thought to show 
tuberculosis, were on review almost certainly 
indicative of sarcoidosis at that time. Further 
pregnancy (after salpingo-odphorectomy for the 
old ectopic pregnancy in August, 1957) was 
successfully completed in October, 1958. There 
is, thus, in retrospect no evidence for tuber- 
culosis anywhere and the chest X-ray appear- 
ances were also confused for tuberculosis, 
whereas in reality they show typical changes of 
sarcoidosis. 


DISCUSSION 


It is clear from reviewing the cases reported 
in the literature and from the present two cases 
that sarcoidosis of the uterus, hitherto con- 
sidered rare, may occur more frequently than is 
realized, and that this presents special features 
of interest to the gynaecologist, pathologist and 
physician as the diagnosis from tuberculosis is 
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not often easy and the treatment and prognosis 
are very different in these two diseases. 

The histology of sarcoidosis is well known to 
resemble almost exactly the appearance seen in 
non-caseating tuberculosis and as the endo- 
metrium is repeatedly and frequently shed the 
presence of caseation in curettings from tuber- 
culous lesions is often not seen, especially early 
in the cycle. It is evidently essential that for 
final proof of tuberculosis the bacilli must be 
demonstrated bacteriologically, Hitherto the 
rarity of other diseases similar histologically 
has allowed a diagnosis of tuberculosis without 
this proof. Haines (1952) has emphasized the 
need for this and has given his methods. Novak 
(1953) in a critical survey admits that histo- 
logical evidence is nearly always adequate but 
says that bacteriological proof, though time- 
consuming, is essential. The cases here described 
underline these points. 

In the absence of bacteriological proof, the 
distinction, therefore, must rest on other criteria. 
The presence of sarcoid lesions elsewhere, 
especially if accessible to biopsy, may prove the 
diagnosis. Concomitant bilateral hilar adeno- 
pathy in the chest, lung infiltrations, positive 
liver biopsy, the presence or history of uveo- 
parotid lesions and the occurrence of skin 
lesions are often informative. Reversal of the 
blood albumin-globulin ratio and a negative 
Mantoux reaction are helpful but not always 
found in sarcoidosis. A positive Kveim test is 
found in the majority of cases but needs special 
technique not yet always easily available. It is 
obviously undesirable to embark on the lengthy 
and tedious treatment for tuberculosis, which in 
itself carries some potential hazards, if this is not 
required. The prognosis for pregnancy in 
uterine or tubai tuberculosis is nearly always 
hopeless but, as in Case 2, the possibility of 
pregnancy after sarcoidosis of the uterus is not 
excluded. It may well be that some of the 
exceptional cases reported of successful preg- 
nancy following the discovery of uterine 
tuberculosis may have really been mistaken 
cases of sarcoidosis. 

Whether cortisone treatment for sarcoid of 
the uterus is in itself desirable and whether it will 
improve uterine function and the chance of 
pregnancy needs further experience before a 
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SARCOIDOSIS OF THE UTERUS 


didactic statement can be made and further 
reports and observations will be of great 
interest from this point of view. In sarcoidosis 
generally it is found that the disease tends to 
regress naturally and has a good prognosis 
especially in glandular sites though in other 
organs the secondary fibrosis that may follow 
can bring its own troubles as, for instance, in 
the lungs. The practice generally seems to be that 
without troublesome symptoms the patient is 
carefully watched and, only if failure to improve 
during the course of several months or if there 
are symptoms, are steroids recommended. In 
some clinics the concomitant exhibition of anti- 
tuberculous drugs is used to prevent a possible 
flare-up of tuberculosis, a complication which 
has been reported when steroids were used. In 
other clinics this danger, though appreciated, has 
not been thought sufficient to require their use 
routinely. 


SUMMARY 


Two cases of sarcoidosis of the uterus are 
reported in which the diagnosis, from uterine 
curettings, was mistaken at first for tuberculosis. 
Only 8 other cases have been found reported in 
the literature but the disease may not be so rare 
as it seems. The differentiation of the two 
diseases may be difficult and tuberculosis is only 
certain with bacteriological proof. The con- 
comitant lesions of sarcoidosis—uveo-parotitis, 
lung infiltration, enlarged mediastinal and other 
glands, a negative tuberculin reaction, reversed 
blood albumin-globulin ratio and a positive 
Kveim test—may help to make the diagnosis. 

The correct diagnosis is important as anti- 
tuberculous chemotherapy is not needed and the 
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prospect for further pregnancy is not excluded. 
Cortisone treatment for uterine sarcoidosis has 
not been reported before but it should be 
employed, as in lesions elsewhere, if there are 
symptoms or if damage from resultant fibrosis 
is expected. 


It is a pleasure to record the assistance given 
me by the consultant staff of the Birmingham 
and Midland Hospitals for Women. In parti- 
cular I am grateful to Mr. Selby Tait for Case 1 
and to Mr. W. G. Mills for Case 2 and for their 
asking me to see these patients. I am indebted 
to Mr. Roper-Hall for his help and reports on 
the ophthalmological aspects of Case 1. I have to 
thank Dr. D. E. P. Forbes, of the Birmingham 
Chest Clinic, for his help in elucidating the 
diagnosis of Case 2, and Dr. Holti for carrying 
out the Kveim tests. I am grateful to Dr. Brewer 
for the histology of Case 1, to Dr. C. W. Taylor 
for that of Case 2 and especially for his helpful 
advice on the pathology of this disease and in the 
preparation of this paper. 
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PREGNANCY ASSOCIATED WITH CONGENITAL 
MALFORMATIONS OF THE REPRODUCTIVE TRACT 


BY 


Rosert G. Bair, L.R.C.P., M.R.C.O.G. 
Late Registrar 
Department of Gynaecology, Victoria Infirmary, Glasgow 


CONGENITAL abnormalities of the female genital 
tract are comparatively rare. Pregnancy in 
association with such abnormalities is rarer 
still. Yet, it will be agreed that most obstetricians 
encounter occasional cases in the course of a 
professional life. 

Sixty-eight cases of congenital reproductive 
tract anomalies associated with pregnancy 
occurred among 50,737 patients admitted to 
The Royal Maternity and Women’s Hospital of 
Glasgow during the years 1946 to 1956. The 
overall incidence of anomalies complicating 
pregnancy was thus 0-13 per cent. 

Surveys of a similar nature, notably those by 
Way (1945), Fenton and Singh (1952), Bakei 


et al. (1953), Philpott and Ross (1954), report 
equally low and fairly similar incidences. 
Comparison of experience has been rendered 
more difficult however, by multiplicity, and 
sometimes confusion, of classification. That of 
Jarcho (1946) whose series was mainly gynaeco- 
logical, has certainly the merit of simplicity, 
and has been adopted in this study. 

Table I illustrates the incidence of the various 
abnormalities as they arise in different centres, 
using the classification of Jarcho and deleting 
any cases which were not associated with 
pregnancy. It shows clearly how confusion or 
variation in classification defies attempts to 
compare results. 


Tase I 


Table Illustrating Distribution of Anomalies in Different Centres 














Author Fenton and’ Bakerefal. Philpottand MacGregor Way Present Series 
Singh (N. Carolina) Ross (Bristol) (Newcastle) (Glasgow) 
(New York) (Montreal) 
Total No. of cases 96 127 41 16 12 68 
Malformations (Percentages) 

Uterus didelphys .. 30-0 39-3 12-2 — — 2:9 
Uterus bicornis bicollis 5-2 1-6 = — 11-8 
Uterus bicornis unicollis . . 26-0 46-5 48-8 43-7 58-3 30-8 
Uterus septus 6-2 4:7 4:9 — _: 1-5 
Uterus subseptus .. 5-2 4:7 12-2 18-7 41-6 11-8 
Uterus arcuatus 7:2 0:8 19-5 37-5 = 25-0 
Uterus unicornis = 3-2 2°4 — - - 
Septate vagina 11-4 — —- — — 16-2 
Stricture of vagina 8-3 _- _— — — _- 
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METHOD OF DIAGNOSIS 


Most writers agree that the diagnosis of such 
conditions is often difficult. It is frequently 
made only after dystocia has required lapar- 
otomy and Caesarean section, or at manual 
removal of a retained placenta. 

This series clearly demonstrates the difficulty 
in antenatal diagnosis, in that 68 per cent of the 
cases were unrecognized until labour was well 
established. 

TABLE II 
Mode and Time of Diagnosis 





Ante- Intra- Post- 


Mode of Diagnosis partum partum partum 








Abdominalexamination .. 6 01 0 —__ 
Pelvic examination ..  _—.._—siII a 
Caesareansection .. .. —_ 12 — 
Laparotomy .. ss - 3 a ; . 
Manual removal of placenta — — — 16 


8 cases diagnosed when uterine cavity curetted. 
1 case diagnosed from previous history. 
1 case diagnosed from previous hysterogram. 


It is reasonable to anticipate that a higher 
incidence of uterine abnormality will emerge 
and be diagnosed before pregnancy as a result 
of the interest which is today being shown in 
hysterography, particularly in relation to the 
investigation of repeated or habitual abortion. 
Halbrecht (1951), has shown that, in 56 women 
thus investigated, there were 22 cases (39 per 
cent) showing evidence of congenital uterine 
abnormality. The illustration below (Fig. 1), 
shows a uterus bicornis unicollis from a patient 


in this series, who had three previous abortions 
and a retained placenta at her fourth, and first 
full-time pregnancy. Hysterography revealed the 
cause. 


FERTILITY 


It is of interest to note that the average age 
at which the congenital malformation was 
discovered, was found to be 25 years in primi- 
gravidae and 29 years in multigravidae, the 
same ages in fact as a random sample of women 
admitted to the hospital without abnormality. 
From this, it is reasonable to deduce that 
infertility is not necessarily a feature of women 
with a congenital uterine malformation, 
although Halbrecht (1951), in an investigation 
of 107 sterile women, found an incidence of 
18 per cent with a malformation. 


THE COURSE OF PREGNANCY 


The course of pregnancy in such cases is of 
interest. 

Abortion and premature labour are strikingly 
common, and in the present series the abortion 
rate was 14-7 per cent against an overall rate 
of 6-0 per cent, and the prematurity rate 
(infants of birth weight 54 pounds and under), 
31-2 per cent against 12-0 per cent. 

The comparable rates of abortion and 
prematurity noted in other centres are tabulated 
below (Table Ifa and IIIb). In extracting the 
figures from other series, it was found that 
most authors had included previous pregnancies 
in addition to those described in their series, 
hence the additional table. 


TABLE IIIa 
Abortion and Prematurity 
(Present Pregnancies in Series) 





Abortion Rate 


Prematurity Rate 











No. of 
Author (Per cent) (Per cent) Pregnancies 
Series Control Series Control in the Series 
Smith (1931) .. 4a aos ss 12-8 2-9 — — 35 
Present .. ea ae wi rte 14-7 6-0 31-2 12-0 68 

















TABLE 
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Abortion and Prematurity 


(Total of Previous and 


Present Pregnancies) 





Abortion Rate 


Prematurity Rate 
























































Total 
futher (Per cent) : (Per cent) Nessber of 
Series Control Series Control Pregnancies 
Smith (1931) 23-45 14-5 29-4 12-7 81 
Miller (1922) 28-3 - 10-4 67 
Fenton and Singh (1952) 16-5 5-6 8-3 146 
Baker et al. (1953) 18-9 — 20-0 127 
MacGregor (1957) 45-0 22-0 42 
Present 48-0 —- - 147 
TaBLe IV 
Malpresentations 
Per cent 
J J 
rene Uterus Uterus Uterus Uterus Uterus Uterus Septate of Mal- 
Malpresentation Di- Bicornis Bicornis Goaeen Sub- neuen Gialee Total une 
delphys_ Bicollis Unicollis P septus ? & — 
ations 
Breech - - - 3 6 - 2 5 4 20 60-6 
Transverse lie - - - 3 - 4 - 9 27:3 
Variable lie .. ed - - 1 - 1 2 4 12-1 


The course of pregnancy and labour is still 
further influenced, as might be expected, by a 
high incidence and wide variety of malpresenta- 
tion, notably breech presentation and transverse 
lie, these also being tabulated (Table IV). 

The total incidence of malpresentation was 
56-8 per cent of the viable pregnancies, and it 
is more commonly found in those cases of 
abnormality where the uterine cavity is en- 
croached upon or indented, as in the bicornuate 
and arcuate uteri. 

External cephalic version was 10 per cent less 
successful (66-6 per cent), than the correspond- 
ing hospital rate (76 per cent) for women 
without a uterine anomaly. 

The occurrence of ante-partum haemorrhage 


in this series (17-2 per cent), was nearly five 
times as great as the overall hospital incidence 
(3-9 per cent). 


THE COURSE OF LABOUR 


The outstanding feature of labour is the 
contrast between the low rate of spontaneous 
vertex delivery, and the high rate of operative 
delivery. 

The mode of delivery is shown in Table V. 
Caesarean section, it is seen, occupies a most 
prominent part in the mode of delivery, and it 
is also shown that the two most culpable 
anomalies are the uterus bicornis unicollis and 
the uterus arcuatus (cf. abortion and mal- 
presentation). 
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TABLE V 
Mode of Delivery 





Malformation 





























Mode of Delivery Uterus Uterus Uterus Uterus Total Per Cent Hospital 
i-  Bicornis Bicornis | seta Sub- = ; nar Rate 
delphys Bicollis Unicollis P septus cuss =vagus 

Spontaneous vertex .. i - 5 6 - 7 7 3 28 48-2 80-0 
Assisted breech Y- os ~ 2 2 - - i - 5 8-6 5-6 
Breech extraction os ue - - - - - 1 1 2 3-4 1-2 
Forceps delivery os - ~ 1 3 - - - 3 7 12-0 9-7 

Casssnsen Classical ~ - - 3 - - 5 - 8 | as ; 
Section 16 27-6 5°4 

Lower segment 1 ~ 3 - - 3 1 8 } 





COMPLICATIONS OF THIRD STAGE OF LABOUR 


There is a very high incidence of post-partum 
haemorrhage, 5 times that of the overall hospital 
rate and, associated with this, an even higher 
proportion of cases requiring manual removal 
of the placenta, the incidence of which is 19 
times that of the hospital rate. 

From Table VI it is seen that post-partum 
haemorrhage and manual removal of the 
placenta arise principally where a septum is 
present in the uterine cavity. From this it can 
be deduced that the relatively avascular septum 
to which the placenta is often attached, prevents, 
or interferes with, the normal separation of the 
placenta. 


Foetal Mortality 
The perinatal mortality rate was 13-7 per 
cent against a hospital rate of 9-9 per cent. 


Maternal Mortality 
There were no maternal deaths in this series. 


. DISCUSSION 
Aetiology 


Many theories have been presented to account 
for the origin of the various anomalies. 


(1) Pfannenstiel (1908) believed that a broad 
pelvis produced a greater separation of the 
Wolffian bodies and consequently of the 
Miillerian ducts. 


(2) Blair Bell (1909) attributed the failure of 
fusion of the Miillerian ducts primarily to 
deficient action of the decussating sub-peritoneal 
fibres which normally form the myometrium, 
and, secondarily, to deficient formation of the 
utero-sacral fibres with a short genital mesentery 
as a contributory factor. 


(3) Foetal peritonitis producing peritoneal 
bands acting as a mechanical barrier, was 
thought by Graetzer (1912) to be the cause of a 
double uterus. 


(4) Frankl (1914) produced one of the most 
rational hypotheses to account for the produc- 
tion of anomalies. Under normal conditions, 
the caudal ends of Wolffian bodies shrink, their 
atrophied portions forming the plicae inguinales. 
A part of the latter becomes the round ligament 
through the addition of muscle fibres which 
grow into it. If this shrinking is delayed, the 
plicae inguinales will be shorter than normal 
at the time when the round ligament is 
developing, and in consequence the round 
ligament will be shorter. The mechanical action 


Tasie VI 


Third Stage Complications 





Malformation 




















Complication Cees A sete —— Uterus ag Uterus Septate Total Per Cent ey 
delphys Bicollis Unicollis S€P™S  septys Arcuatus Vagina 
Resincd placenta... .. - 4 4 = 6 eos 19 45-2 a 
Post-partum haemorrhage _ - - ~ - a 4 7 1 9 21-4 4°04 
Manual removal of placenta... - 3 5 fs 7 3 1 19 45-2 2-42 
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of the shortened ligaments will then prevent 
the coming together of the Miillerian ducts. 
The above theory was also upheld by Robert 
Meyer (1919). 

(5) More recent theories, namely those of 
Falls (1939), Curtis (1942) and Anderson (1943), 
fail to produce anything more rational than the 
above, however incomplete these may be. 


Classification 

The classification of malformations of the 
internal female genitalia is bedevilled with a 
multiplicity of nomenclature. 

The term uterus didelphys, meaing double 
uterus, is of course not strictly correct, as the 
malformation consists of two identical halves, 
each with a fusiform cavity, with one tube and 
ovary. Jarcho (1946) is of the opinion that the 
clumsy term, uterus pseudo-didelphys should 
be discarded—formerly used to denote dupli- 
cation of the uterus, cervix, and vagina, un- 
accompanied by duplication of the vulva. 

The classification could be simplified further 
if the anomalies grouped under the terms uterus 
didelphys and uterus bicornis bicollis were put 
under the common heading of the former. 
Both malformations are almost, if not com- 
pletely, identical for practical purposes; 
certainly, if Hunter’s definition (1950) of a 
double uterus as one with two separate cavities, 
is followed. But Jarcho (1946), on the other 
hand, differentiates the uterus bicornis bicollis 
from the uterus didelphys in that duplication 
of the vagina is absent in the former—this is 
disproved from the classification of this series. 

Figure 2 shows a hysterosalpingogram of a 
uterus didelphys which is indistinguishable from 
a uterus bicornis bicollis. 

Way (1945) adds to an already confused 
terminology in seeking to differentiate the uterus 
bicornis unicollis into two subdivisions, calling 
them uterus bicornis unicorpus unicollis and 
uterus bicorpus unicollis, depending on whether 
the failure of fusion of the Miillerian ducts has 
occurred at high or low levels respectively. 

Again, Fenton and Singh (1952) include 
stricture of the vagina in their classification; 
in the present series there were 2 such cases— 
the vaginal septum having been transverse, not 
longitudinal, as in the other 9 cases. 
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The uterus arcuatus and uterus cordiformis _ 
are terms used synonymously by most authors, 
but Hunter (1950) indicates that the latter has 
a more deeply notched fundus with an angular 
projection into the uterine cavity. 

We favour a classification produced princi- 
pally on a clinical basis, such as that of 
MacGregor (1957), who classified his cases 
simply as uterus bicornis unicollis, uterus 
subseptus, and uterus arcuatus. 

It would seem reasonable to head this list 
with the uterus didelphys. 


Diagnosis 

“Unfamiliarity with the clinical manifesta- 
tions is the main reason for errors in diagnosis 
of uterine malformations” (Fenton and Singh, 
1952). Accordingly a congenital malformation 
of the genital tract should be suspected if there 
is a history of repeated abortions, premature . 
labour, malprcsentation, or manual removal of 
the placenta. 

Hay (1958), who reports as high an incideace 
of uterine malformation as 10 per cent, mentions 
some of his diagnostic criteria—the ease of 
palpation of foetal limbs in the maternal flanks, 
axis deviation of the uterus, and _ bilateral 
pocketing of the uterine fundus found at 
manual removal of the placenta. His essay is 
an attempt to produce some aids to the clinical 
diagnosis of uterine anomalies, which heretofore 
have only been suspected or diagnosed because 
of a suspect history or the occurrence of compli- 
cations during pregnancy or labour. 

Diagnosis is difficult and often only an ' 
approximation to the true state of the genital 
tract. Hysterography is justifiable only where 
there is some reason to suspect a malformation, 
as in cases of repeated abortion, or in the 
investigation of infertility. 

The more complex the deformity, the more 
readily is it diagnosed, yet the simplest 
deformity, the uterus arcuatus, is responsible 
for almost as high a rate of complications of 
pregnancy and labour, as the more complex 
ones. 

Examination of the pelvis under anaesthesia 
is very often helpful. A congenital uterine 
anomaly should be remembered where the 
presence of a uterine fibroid or ovarian cyst is 
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suspected complicating pregnancy. A fundal 
fibroid may simulate a bicornuate uterus and 
vice versa. Robinson (1946) mentioned that the 
contractions of the non-gravid horn may help 
to differentiate it from other pelvic masses. 

An ectopic pregnancy may be mistakenly 
diagnosed where pregnancy occurs in a bi- 
cornuate or arcuate uterus, accompanied by 
signs of threatened abortion. 


Associated Deformity of Urinary Tract 

A congenital deformity of the urinary tract 
is a common concomitant of genital tract 
anomalies. 

Woolf and Allen (1953) reported in a series 
of 35 uterine malformations, that all of 15 
women with one Miillerian duct imperfectly 
developed had a major renal involvement, and, 
of 20 who had both ducts imperfectly developed, 
35 per cent had important urological aberrations. 

Lash and Lash (1955) cited Everett as 
describing two deaths occurring post-partum 
from renal failure resulting from compression 
during labour of pelvic kidneys. 


Management of Pregnancy and Labour 

Of the 68 cases in this series, only | pregnancy 
was normal throughout, and in only 2 cases was 
there an abnormality occurring which could not 
be directly attributed to the uterine malformation. 

It is without question essential for the patient 
to be confined in hospital when a presumptive 
diagnosis is made, either from examination, or 
from a “suspect history”. 

“Vaginal bleeding (in the early months), 
should never be interpreted as decidual shedding 
from a non-pregnant horn, but must be con- 
sidered as indicating a threatened abortion, and 
treated as such” (Fenton and Singh, 1952). 

When a vaginal septum is present, this may 
complicate delivery, particularly if the breech 
presents. An expectant attitude can be adopted 
in some cases, for it is shown in this series that 
spontaneous delivery can occur past the septum. 
On the other hand, where the septum is rigid 
and interferes with the descent of the presenting 
part, it should be clamped and divided. In one 
of the cases of this series, there was partial 
avulsion of the vaginal septum off the anterior 
vaginal wall. 
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In the case of the double uterus, manual 
reposition of the non-gravid horn above the 
presenting part may obviate the necessity of a 
Caesarean section. 


SUMMARY 


(1) A series of 68 cases of pregnancy in 
association with congenital malformation of the 
genital tract is presented. 

(2) The incidence of malformations diagnosed 
in this series was | in 746 cases (0-13 per cent). 

(3) The cases were classified and compared 
with those occurring in other centres. 

(4) The high incidence of abortion (14-7 per 
cent), prematurity (31-2 per cent), malpresenta- 
tion (56-8 per cent), ante-partum haemorrhage 
(17:2 per cent) was demonstrated. 

(5) The mode of delivery was spontaneous 
vertex (48-2 per cent), breech delivery (12 per 
cent), forceps delivery (12 per cent), and a 
Caesarean section rate of 27-6 per cent. 

(6) Attention was drawn to the serious 
complications of the third stage of labour: 
post-partum haemorrhage—21-4 per cent, 
manual removal of placenta—45-2 per cent. 

(7) Theories as to the aetiology of mal- 
formations are briefly mentioned. 

(8) The need for simplification of nomen- 
clature is stressed. 
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CHANGES IN SERUM PROTEINS DURING PREGNANCY 


BY 


P. PAABY 
From the Central Laboratories of Aalborg Municipal Hospital 
and Aalborg County Hospital, Denmark* 


INTRODUCTION 


NUMEROUS investigations have been made of 
changes in plasma and serum protein during 
normal pregnancy, mostly on the basis of cross- 
sectional data. 

Total Protein. A fall in the concentration of 
plasma and serum protein has been found in 
every study, but there is no agreement about 
either the extent of the fall or the actual pattern 
of change. Most authors describe a progressive 
fall in protein concentration throughout preg- 
nancy (Mack, 1955) of the order of 7-8 per cent 
of the non-pregnant value, i.e., from about 8-2 
to about 7-5 g./100 ml. Others have found the 
fall to occur only in the first part of pregnancy: 
MacGillivray and Tovey (1957) showed the 
mean concentration to fall from about 7-3 to 
about 6-5 g./100 ml. during the first 28 weeks, 
after which the level was stabilized; Lange 
(1946) claimed that there was a rise of concentra- 
tion after the initial fall to six months, and 
Liddelow (1953) demonstrated an abrupt ter- 
minal rise in concentration prior to delivery. 
Mack (1955), in reviewing the literature, drew 
attention to these discrepancies and attributed 
them to the random effects of wide individual 
variations in the plasma protein concentration 
at any given stage of pregnancy and to fluctua- 
tions which occur from time to time during 
pregnancy even in the same subject. Mack (1955) 
states that the protein concentration of plasma 
returns to preconceptional levels by 12 weeks 
after delivery, and this is supported by results 
by Coryell et al. (1950). The figures given by 
Mack (1955) and Coryell et al. (1950) indicate 


’ an abrupt drop in the plasma protein concentra- 
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tion 12-24 hours after delivery, while T. Brown 
(1956) found higher protein concentrations after 
labour than before, and Maneschi et a/. (1957) 
found that the protein concentration rose “‘to- 
wards normal” on the 8th day of the puerperium; 
but there is no precise information about the 
speed with which the restoration normally 
occurs. 

Protein Fractions. It has been known for 
many years that the albumin/globulin ratio falls 
during pregnancy. Broadly, this is due both to 
a fall in the concentration of albumin and a rise 
in the concentration of all the globulin fractions 
except y-globulin which tends to fall (Mack, 
1955; Bang and Paaby, 1955; MacGillivray and 
Tovey, 1957). While in general agreement, the 
growing literature on this subject is inconsistent 
in detail, probably due both to individual 
variability between subjects and to different 
techniques of blood sampling and electro- 
phoresis. 

Many authors have accepted the old idea that 
the diminished concentration of plasma protein 
was due to a dilution of plasma occurring in 
pregnancy. It is clear from what has been said 
about the different behaviour of the various 
protein fractions that such a simple concept 
cannot be sustained; whereas the fall in albumin 
concentration may be explained on this basis 
(Lange, 1946; Mack, 1955) there is an active 
increase in the amount of globulin so that it not 
only maintains its concentration in the expanding 
plasma volume, but actually increases it. These 
problems will be discussed later. 

Since there is still considerable doubt about 
what might be accepted as the normal pattern 
for healthy pregnant women the following report 
of an intensive longitudinal study in completely 
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SuBsect 1 
Serum 
Total Protein —. | 
Day of Pregnancy Globulin Da; 
Serum Plasma Albumin 
a, Hy B Y ss 
52 6°74 6-74 3-87 0-42 0-78 0-82 0-84 [ 
66 6°40 6-56 3-75 0-37 0-74 0-81 0-73 
75 6-30 6-18 3-59 0-44 0-76 0-67 0-86 
82 6-38 6°54 4-01 0-34 0-60 0-77 0-66 
90 6°48 6-83 3-41 0-41 0-76 0-92 0:97 
97 6-75 6°81 3-09 0-59 0-95 1-03 1-09 
104 6°14 6°74 3-09 0-65 0-82 0-82 0-76 
111 6-28 6-30 3°34 0-45 0-83 0-89 0:77 
118 6-32 6-38 3-66 0-52 0-75 0-91 0-48 
125 6-22 6°30 3-41 0-41 0-78 0-88 0-73 
136 6-35 5-69 3-51 0-47 0-82 1-01 0-55 
146 5-80 5-95 3-03 0-40 0-80 0-90 0-66 
153 5-80 5-95 2-96 0-50 0-76 0-91 0-67 
160 6°13 6-38 3-19 0-45 0-74 0-97 0-77 
167 5-96 6-03 2:93 0-58 0-79 0-99 0-67 
181 6-32 6-38 3-35 0-52 0-80 1-04 0-61 
195 6-30 6-62 3-10 0-54 0-83 1-22 0-62 
209 6-30 6-33 3-21 0-45 0-75 1-15 0-74 
237 6-48 6-86 3-29 0-48 0-79 1-32 0-60 
253 6°48 6-86 3-06 0-57 0-89 1-32 0-65 
262 6°30 6°82 3-21 0-47 0-71 1-43 0-48 
268 6-37 6°51 2-85 0-68 0-86 1-38 0-60 
275 6-12 6-69 3-13 0:49 0-73 1-19 0-58 
279 5-93 6-33 2-56 0-54 0-98 1-24 0-62 
283 6-88 7-10 3-06 0-52 1-08 1-48 0-74 
306 6°52 7-03 3-76 0:37 0-65 0-79 0-95 
Duration of pregnancy 278 days. Proteins are given in g./100 ml. 
normal pregnancy is presented. The changes in The technique has been described in detail A 
serum and plasma proteins and in the different previously (Paaby, 1959b). dete 
serum protein fractions are compared with the the 
changes in serum and plasma water concentra- Technique of Electrophoresis cent 
tion reported in a previous paper (Paaby, 1959b). The technique of the paper strip electro- %* 
phoresis was similar to that described in detail = 
, he a 
Subiec PRESENT INVESTIGATIONS by Bang and Paaby (1955). wed 
SURGES Fractionation: lot 
_ Nine normal healthy pregnant women all Bender and Hobein standard chamber. 6 
living at home took part in the study. (Seven of Serum: 5-Syl. Paper: Whatman no. | Tecl 
the subjects were primiparae, two were para-2.) Buffer pH 8-6 120 Volt. 17 hours 
A clinical summary of each subject was given in Processing: M 
a previous paper (Paaby, 1959b). Dye: Bromophenolblue “$ 
Decolorization: Acetic acid 4 
Method of Blood Sampling Clarification: Xylol. Hi 
Venous blood was removed with minimal Measurement: P ps 
stasis from fasting subjects at 8.30 a.m. after Bender and Hobein Elphor Integraph oes 


half an hour’s bed rest. (Automatic, integrating densitometer) 
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SuByecT 2 
Serum 
Total Protein 
Day of Pregnancy Globulin 
Serum Plasma Albumin 
Oy Xe B Y 
51 6°57 7°06 4-45 0-24 0-47 0-62 0-78 
72 6-88 6°91 3-87 0-43 0-64 0-86 1-07 
81 6-75 6-85 3-98 0-39 0:59 0-82 0:97 
90 6°94 6-92 3-70 0-42 0-78 0-89 1-15 
96 6°72 6-79 3-64 0-45 0-62 0-82 1-19 
103 6:30 6°87 3-21 0-38 0-68 0-84 1-19 
110 6-34 6:60 3-58 0-35 0-54 0:74 1-14 
118 — — — — — — — 
125 6-92 6-76 3-79 0-50 0-73 0-92 0:99 
131 = — — — — — — 
139 6°87 6-96 3-43 0-41 0-93 0-91 1-20 
146 — — — _ -- — — 
153 6°31 6:22 3°31 0-46 0-64 0:91 0-98 
160 6°24 6°34 2-93 0-40 0-74 1-08 1-09 
167 6-34 6°58 3-06 0-46 0-73 0-97 1-13 
180 6-17 6-31 2-65 0-49 0-75 1-04 1-24 
193 6:70 6°48 3-24 0-42 0-78 1-13 1-13 
207 6°37 6°47 2-92 0-59 0-68 1-03 1-15 
221 6-57 6-85 3-04 0-50 0-71 1-09 1:24 
235 6°56 6°91 2-87 0-56 0-75 1-08 1-29 
248 6-76 6-92 3-20 0-49 0-73 1-03 1-30 
262 6-67 6-48 3-05 0-48 0-75 1-13 1-25 
270 6°30 6-36 3-26 0-34 0-66 1-10 0-94 
279 6°56 6:90 3-40 0-46 0-66 1-09 0:96 
284 6:96 7:25 3-29 0-44 0-75 1-36 1-13 
296. 7°44 7°47 3°65 0-49 0-84 1-15 1-35 





Duration of pregnancy 283 days. 


All results are given as the average of duplicate 
determinations. The mean differences between 
the duplicate results were 4, 8, 8, 7 and 11 per 
cent of the mean values for the albumin-, a,-, 
a,-, B- and y-fractions respectively. The big 
difference between the duplicate results, especi- 
ally of the y-globulins, is probably due to 
technical difficulties in the separation of the 
globulin fractions. 


Technique of Total Protein Determination 

Micro Kjeldahl: Duplicate samples of 100 wl. 
serum and plasma were digested for 4 hours with 
14 ml. of concentrated sulphuric acid containing 
4g. sodium selenite per litre. When cool the con- 
tents of the Kjeldahl flasks were quantitatively 
transferred to a Parnas-Wagners apparatus, 
neutralized with excess 30 per cent potassium 


Proteins are given in g./100 ml. 


hydroxide, and the ammonia distilled (5 min.) into 
10 ml. of 0-02 N hydrochloric acid. After heating 
to boiling point the acid was immediately titrated 
with 0-05 N sodium hydroxide using an indicator 
containing 0-2 g. bromo cresolgreen+0-2 g. 
methyl red in 250 ml. of absolute alcohol. 

The average difference between the duplicate 
samples was about 1-4 per cent of the mean 
value. Correction for non-protein nitrogen was 
not made, but as the blood was sampled from 
fasting subjects the error thereby induced is 
likely to be small and reasonably constant. The 
factor 6-25 was used for conversion of nitrogen 
to protein, but studies by Sunderman et al. (1958) 
indicate that a conversion factor of 6-54 is more 
correct, and that different factors should be used 
for the albumin and globulin fractions. Though 
the errors induced by neglecting non-protein 

4a 
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Sussect 3 
Serum 
Total Protein 
Day of Pregnancy Globulin 
Serum Plasma Albumin 
ot a B Y 

58 6°87 6°61 4-29 0-36 0-63 0-76 0-83 
78 6:00 6°43 2-96 0-43 0-80 0-80 1-01 
89 6°37 6-56 3-55 0-47 0-68 0-76 0-92 
101 6-26 6-66 3-15 0-53 0-76 0-77 1-06 
109 — — — — -- — — 
117 6°48 6-42 3-01 0-52 0-85 0-92 1-18 
125 — — — — — — — 
132 6-29 6:66 3-52 0-38 0-71 0-93 0-74 
138 — —_ — — — — —_— 
145 6-57 6:30 3-30 0-50 0-91 0-95 0-92 
152 6-04 6-14 3-19 0-39 0-66 1-01 0-79 
159 6:12 6:47 2-88 0-53 0-82 0-92 0-97 
172 6°12 6-28 2-93 0-45 0-89 0-98 0-88 
185 6°24 6-30 3-08 0-34 0-90 1-11 0-80 
199 6°38 6°44 2:76 0-56 0-83 0-97 1-26 
213 6-32 6:41 2-79 0-52 0-88 1-16 0:96 
227 6-70 6-78 3-22 0-36 0-86 1-21 1-06 
241 6-40 6-76 2-70 0-50 0-98 1-31 0-92 
255 6:04 6°22 2-96 0-39 0-77 1-22 0-69 
263 6:04 5-88 3-07 0-35 0-71 1-17 0-78 
272 6:27 6°55 2-67 0:46 0-84 1-39 0-91 
277 6-26 6°18 2-95 0:47 0-91 1-13 0-80 
283 6-26 6°57 3-24 0-49 0-79 1-04 0-70 
287 6-83 7:15 3-43 0:43 0-85 1-37 0-74 
294 7-26 7:87 3-30 0-55 1-09 1-33 0-99 
322 7-01 7-18 3-98 0-39 0-76 0- 0-90 





Duration of pregnancy 286 days. 


nitrogen and by use of the factor 6-25 are of 
similar magnitude and tend to cancel each other, 
it is recognized that the results presented here 
cannot be accepted as absolute values for the 
concentration of protein and protein fractions in 
serum and plasma; they are nevertheless valid 
for purposes of comparison. 


RESULTS 


Total protein—description in general 

The concentration of protein was higher in 
plasma than in serum, but the difference was 
smaller than would be expected if serum were 
simply plasma minus fibrinogen. It is likely that 
water, adsorbed to the clot, is removed as well 
as fibrinogen thereby tending to concentrate the 


serum, 


Proteins are given in g./100 ml. 


If the results from all nine subjects are pooled 
a gradual decrease in the serum protein level 
from about 6-6 g./100 ml. at ten weeks to about 
6-2 g./100 ml. at 28 weeks of pregnancy can be 
demonstrated (Fig. 2). The fall is statistically 
significant, and was followed by a significant 
rise in protein concentration to about 6-5 g./ 
100 ml. before delivery. One day after delivery 
the level was about 6-2 g./100 g., one week later 
it was 7:2 g./100 ml. and four weeks after 
delivery it had fallen slightly to about 7 g./100 ml. 
The changes in total protein concentration are in- 
versely related to the changes of serum and plasma 
water concentration. Regression analysis gives 
the following dependence between total serum 
protein (g./100 ml.) and serum water (g./100 g.): 
Total serum protein = 84-93—0-8541 x Serum 

water. 
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CHANGES IN SERUM PROTEINS DURING PREGNANCY 


Standard error of estimate of protein and water 
=+0-23. (For the results of the serum water 
determinations see Paaby, 1959b.) There is a 
strong correlation between total serum protein 
and serum water, and the correlation coefficient 
of —0-79 is highly significant. Decrease in the 
total protein concentration is related to increase 
in the water, and accordingly the protein changes 
can be described as a mirror image of the water 
changes reported previously (Paaby, 1959b). 
Because of this, and to save space, only one 
example of the changes in plasma proteins in a 
subject studied longitudinally, and typical of the 
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rest, is given in Figure 1, which illustrates the 
following description of the detailed changes of 
the total serum and plasma proteins: in all 9 
subjects the pattern of change was approximately 
parabolic, although the position of the vertex 
was not constant. In 7 of the subjects minimum 
values were reached between the 125th and 185th 
day of pregnancy; in the remaining 2 subjects 
minimum values were reached at about the 
230th and 265th day. The individual variability 
was big, but two features of the pattern were con- 
sistent: (1) There was a steep increase in the 
protein concentration of serum and plasma 
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Changes in the serum (o—o) and 


plasma (x—x) contents of water, 


total protein and protein fractions in a single individual during 
pregnancy (Subject 1). 


Abscissa: length of pregnancy 


in days. 4 indicates delivery. 


























JOURNAL 
Supyect 4 
Serum 
Total Protein 
Day of Pregnancy Globulin 
Albumin 
Serum Plasma Gy Oe B y 

88 6-37 6-78 3-51 0-42 0-75 0-68 1-02 
95 6°13 6°55 3-17 0-40 0-75 0-74 1-08 
103 6-70 6:77 3-79 0-40 0-82 0-80 0-89 
109 6-33 6°34 3-20 0-47 0-80 0-84 1-03 
116 6-03 6-18 2:89 0-46 0-77 0-81 1-10 
123 6-08 6-61 3-25 0-46 0-72 0-88 0-77 
130 — 6:68 _ — — — — 
137 6-25 6-42 3-35 0-46 0-72 0-86 0-86 
144 6°36 6-30 3-50 0-47 0-71 0-99 0-69 
151 _— 6-14 3-25 0-57 0-71 0-83 0-81 
158 6-30 6-62 3-23 0-43 0-72 1-00 0-93 
172 5-93 5-97 3-04 0-49 0-68 0-82 0-90 
186 5-94 5-88 3-42 0-35 0-67 0-93 0-58 
206 6-14 6-60 3-29 0-48 0-72 0-94 0-71 
220 6-02 6-18 2-87 0-51 0-73 1-08 0-83 
234 6-32 6-92 3-03 0-51 0-79 1-03 0-96 
248 6-20 6-52 3-01 0-55 0-79 1-00 0-85 
255 6-18 6-75 3-34 0-55 0-62 0-91 0-76 
262 6-17 6-65 2-96 0-54 0-74 1-22 0-72 
269 6:68 7-10 3-49 0-58 0-77 1-00 0-84 
276 6-82 7-00 2-97 0-52 0-95 1-31 1-07 
283 6:39 6-43 2:77 0-50 0-85 1-11 1-17 
287 7-03 7-40 3-37 0-51 0-82 1-38 0-96 
294 7-14 7-23 3-38 0-50 1-09 1-19 0-98 
308 — 7-20 — — — — — 





Duration of pregnancy 287 days. 


before delivery. In 5 subjects this was obvious 
only a few days before delivery. In the remaining 
4 the rise began up to a month before. Samples 
drawn during labour showed increasing protein 
levels, and in all subjects maximum values were 
reached within a few hours after delivery, while 
samples drawn 12-24 hours later indicated a 
rapid drop in plasma protein concentration. (2) 
Superimposed on the overall! parabolic trend the 
protein concentration of serum and plasma in all 
subjects showed a fairly regular undulation dur- 
ing pregnancy. This corresponds to similar 
cyclical changes in the serum and plasma water 
concentration (Paaby, 1959b) which, because of 
their periodicity and timing, were thought to be 
related to each individual woman’s previous 
menstrual pattern. (These changes were com- 
pletely obscured by pooling the data.) 


Proteins are given in g./100 ml. 


Protein fractions 
Figure 1 shows that the changes in the albumin 


fraction were similar in many details to those of * 


the total protein, and even in some of the globv- 
lin fractions fluctuations occurred, which corre- 
spond to the cyclical changes in total protein and 
water concentration; but because paper strip 
electrophoresis is relatively imprecise compared 


to such accurate methods of measurement as , 


were used for water (Paaby, 1959a) and total 
protein concentration, individual patterns for 
the protein fractions cannot be given, and the 
following descriptions apply to the pooled data. 
Pooling will satisfactorily smooth out variations 
due to the vagaries of the method, but it will also 
obliterate any individual fluctuations which may 
in fact exist. The following descriptions apply to 
the pooled data (Fig. 2). 
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150 200 250 280 


DAYS 
Fic. 2 


Overall changes in concentration of total protein and 
protein fractions in serum. (Pooled results.) Abscissa: 
length of pregnancy in days. (Delivery=280 days.) 
Dependencies between duration of pregnancy in days (D) 
and concentration (g./100 ml.) of total protein (P), 
Albumin (A), %-, @-, B- and y-globulins arc given 
by the following equations: 
P=—99 x 107 x D+257 x 107” x D?+7:171 


s.e.= +0-21 
A=--128 x 107™* x D+273 x 1077 x D*+- 4-534 

s.e.== +0-17 
4, =457 x 107° x D+0-390 s.e.= +0-06 
4,=263 x 107° x D+0-684 s.e.= +0-08 
B=1987 x 107° x D+0-650 s.e.= +0-10 
y=258 x 107° x D+0-953 s.e.= +0-12 


Albumin. Serum albumin decreased from a 
level of about 3-8 g./100 ml. in early pregnancy 
to about 3-0 g./100 ml. at 6-7 months; this fall 
is statistically highly significant. Thereafter there 
was no significant change until delivery. There 
was an increase to about 3-4 g./100 ml. during 
the first week, and to about 3-8 g./100 ml. at 
four weeks after delivery. 
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a,-globulin. There was a slight, but highly 
significant increase in the content of a,-globulin 
from about 0-4 g./100 ml. in early pregnancy to 
about 0-5 g./100 ml. at delivery. The concentra- 
tion was unchanged one week after delivery but 
had fallen to about 0-4 g./100 ml. at four weeks. 

a,-globulin. A barely significant increase 
could be shown in this fraction, which remained 
at about 0-7 g./100 ml. throughout pregnancy 
(0-70 g./100 ml. in early pregnancy and 0-75 g./ 
100 ml. at delivery). The concentration was about 
1-0 g./100 ml. at one week after delivery, and 
about 0-7 g./100 ml. at four weeks. 

B-globulin. Of all the globulins the B-globulin 
fraction showed the biggest rise, which was 
highly significant. It increased from about 
0-8 g./100 ml. in early pregnancy to about 
1-2 g./100 ml. at term. The concentration of 
B-globulin was about 1-3 g./100 ml. at a week 
after delivery and about 1-0 g./100 ml. at four 
weeks. 

y-globulin. No significant change could be 
shown in the concentration of y-globulin. It re- 
mained at about 0-9 g./100 ml. during preg- 
nancy, rose to about 1-1 g./100 ml. at one week 
and about 1-0 g./100 ml. at four weeks after 
delivery. 


DISCUSSION 


Total Protein. Two distinct types of changes 
took place in the concentration of total protein 
in serum and plasma: 

(1) An overall change following a parabolic 
trend with a gradual decrease in protein concen- 
tration during the first 6-7 months of pregnancy 
followed by a progressive increase during the 
last three months. 

(2) Superimposed on the parabolic trend was a 
pattern of cyclical changes. 

The first point confirms results by Lange 
(1946) and fails to support those authors who 
described a continuous fall. 

The second finding of regular cyclical changes 
has not previously been described although 
Mack (1955) drew attention to frequent fluctua- 
tions in the plasma protein concentration during 
longitudinal investigations. 

Changes before, during and after labour: At 
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Supyect 5 
Serum 
Total Protein 
Day of Pregnancy Globulin 
Serum Plasma Albumin 
at Xs B a 
74 6:55 6-87 4-13 0-43 0-50 0-74 0-75 
82 6-83 7-10 3-72 0:27 0-71 0-87 1-26 
89 7-03 7°14 3-83 0-40 0-67 0:77 1-36 
96 7-00 6-84 3-31 0-50 1-05 0-86 1-27 
103 7:27 7-05 4-00 0-41 0-79 0:94 1-13 
109 6:98 7-29 3-80 0-44 0-77 0-87 1-10 
117 6-61 6°85 3-68 0-30 0-74 0-72 1-17 
128 6:77 6-94 3-57 0-44 0-70 1-14 0-91 
138 6-16 6°68 3-39 0-37 0-64 0-84 0-91 
145 6-70 7-00 3-67 0-45 0-70 0-86 1-03 
152 6°65 6-99 3-45 0-52 0:65 0-91 1-12 
159 6°18 6-39 3-43 0-43 0-61 0-87 0-84 
173 6-65 6°76 3-43 0-52 0-69 0-94 1-07 
187 6:41 6°77 2-87 0-53 0-74 1-09 1-18 
201 6-68 6-83 3-41 0-50 0-69 0-99 1-09 
229 6-30 6-60 3-68 0-34 0-59 1-08 0-62 
243 6°24 6°74 3-31 0-45 0-57 0-94 0-98 
258 6-08 6°51 2:78 0-54 0-70 1-08 0-98 
265 5:90 5-95 2°85 0-46 0-63 1-02 0:94 
272 6-14 6-41 3-08 0-47 0-64 1-02 0-93 
278 6-28 6°65 3-02 0-46 0-62 1-00 1-18 
283 6°37 6°94 3-18 0-64 0-67 1-17 0-72 
290 6-30 6-66 2-85 0-63 0-79 1-03 1-00 
296 7:27 7-41 3-68 0-49 0-79 1-03 1-28 





Duration of pregnancy 289 days. 


some time shortly before labour, varying in the 
individual from 3-4 weeks to 2 days, there was 
an abrupt increase in the plasma protein concen- 
tration, which corresponded to the end of the 
last cyclical change (Point 2) and which should 
not be confused with the gradual overall in- 
crease, which began 3 months earlier (Point 1). 
The finding that the abrupt increase in plasma 
protein concentration continued during labour 
was in agreement with T. Brown (1956), and 
with Hawkins and Nixon (1957) who found that 
the plasma water fell and plasma specific gravity 
rose during labour. The rapid drop in plasma 
protein found 12-24 hours after delivery in three 
subjects* (1-5—9) was similar to findings by Pfau 





* Samples were not drawn from the remaining 6 
subjects at this time after delivery. 


Proteins are given in g./100 ml. 


(1954) and Mack (1955), though the last did not 
comment on it. It is possible that in the immedi- 
ate puerperium the excess extracellular fluid of 
pregnancy is mobilized for excretion causing 4 
temporary plasma dilution, and this might 
account for the rapid fall in plasma protein 
12-24 hours after delivery. Samples drawn about 
a week post-partum indicated a new rapid in- 
crease in plasma protein concentration, but it is 
uncertain when stable “‘non-pregnant” or “‘pre- 
conceptional”’ values will be reached. The present 
study did not allow conclusions on this point, but 
a faster restoration than the 6 weeks and 12 
weeks indicated by Pfau (1954) and Mack (1955) 
respectively seems likely. 

Proteins normally constitute the major part of 
dry material of serum, and the dependency be 
tween the serum protein concentration and 
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SuByEcT 6 
Serum 
Total Protein 
Day of Pregnancy Globulin 
Serum Plasma Albumin 
oT Xe B Y 
62 7-10 7°18 3-89 0-53 0-76 0-92 1-01 
82 6-60 6-71 3-55 0-48 0-73 0-96 0-89 
93 5-56 6°56 3°31 0-37 0-51 0-71 0-67 
105 6°34 ao 3-59 0-49 0:63 0-90 0-72 
112 5-99 6:48 3-17 0:41 0-72 0:81 0-87 
119 6-38 6-18 3-59 0-52 0-66 0-82 0-80 
126 6:43 6°46 3-18 0-51 0-71 0-99 1-05 
133 6-02 6°44 2:97 0-42 0-69 0-95 0-99 
140 6-20 6°45 3-13 0-43 0-58 1-05 1-00 
147 6:39 6-91 3-20 0-47 0-68 1-03 1-01 
154 6-61 6-80 3-56 0-45 0-64 1-04 0-92 
161 6-06 6-08 3-14 0-41 0-67 1-00 0-84 
177 6-62 6-85 3-27 0-57 0-68 1-08 1-03 
191 6-56 6-88 3-25 0-38 0-92 1-23 0-77 
206 6-18 6-37 2-82 0-53 0-72 1-02 1-09 
222 6-33 6-50 3-09 0-47 0-77 1-06 0:94 
236 6°46 6°34 2-98 0-65 0-67 1-24 0-92 
243 6°40 6°78 3-25 0-58 0-60 1-18 0-79 
257 6-37 6°67 3-31 0-60 0-56 1-14 0-76 
264 6°47 6-73 2-96 0-63 0-65 1-29 0-94 
272 6°86 6-74 2°83 0-54 0-71 2°01 0-78 
276 7-00 7°13 3-15 0-62 0-77 1-28 1-18 
283 7-09 6-96 3-05 0-58 1-01 1-34 1-11 
306 7-02 6:72 3-70 0-51 0-67 1-05 1-10 





Duration of pregnancy 276 days. 


serum water concentration is therefore not sur- 
prising. Bernstein (1954) found a strong correla- 
tion between the serum protein concentration 
and serum water concentration and a correlation 
coefficient of —0-74 compared to —0-79 in the 
present study. A high content of fats and/or 
cholesterol will change the dependency between 
serum water and serum protein, whereas low 
albumin levels or a low albumin/globulin ratio is 
without influence provided that pathological 
globulin fractions do not occur (Danowski and 
Gilmore, 1950). Lipaemia did not occur in the 
present fasting subjects, and neither the moder- 
ately increased serum cholesterol nor the low 
albumin/globulin ratio typical of pregnancy 
seems to have influenced the correlation between 
serum protein or serum water. Considering this 
relationship it is not surprising to find cyclical 


Proteins are given in g./100 ml. 


changes in the serum and plasma protein con- 
centration which corresponds to cyclical changes 
in the serum and plasma water concentration 
described previously (Paaby, 1959b). 


Protein Fractions 


Albumin. The constant value reached by the 
albumin concentration after about the 7th month 
of pregnancy confirms the findings of Mac- 
Gillivray and Tovey (1957) and Pfau (1954) 
and fails to support those authors who found a 
continuous fall. 

a,, a,- and f-globulins. The increase in the 
concentrations of these fractions agrees with 
previous reports (Pfau, 1954; Mack, 1955; 
Bang and Paaby, 1955; MacGillivray and Tovey, 
1957). 

y-globulin. It was impossible to show any 
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SuBsect 7 
Serum 
Total Protein 
Day of Pregnancy Globulin 
Albumin 
Serum Plasma es nm 8 y 

65 7-05 7°23 4-50 0-36 0-56 0-84 0-79 
80 6°54 6-82 4-00 0-41 0-60 0-91 0-62 
91 6:63 6-78 3-90 0-43 0-58 0-96 0-76 
98 6-40 6-47 3-60 0-32 0-7 0-93 0-81 
106 6-57 6:69 3-33 0-43 0 72 1-03 1-06 
112 6°51 6-56 3-46 0-36 0-76 0-92 1-00 
119 6-22 6°56 3-51 0-47 0-70 0-87 0-67 
126 6-43 6-67 3-32 0-41 0-81 1-00 0-90 
134 6-15 6°84 3-28 0-50 0-68 0-81 0-87 
140 -_ ous ome — . oum -_ 
147 6°32 6-50 3-15 0-46 0-71 1-02 0:97 
154 — = —_ - - 

161 6:44 6-57 = 3-23 0-48 0-73 1-15 0-85 
175 6:20 6-03 3-31 0-49 0-72 1-02 0-66 
189 6:74 6:80 3-41 0-54 1-00 0-83 1-02 
205 6-03 6-22 2-71 0-52 0-78 1-13 0-88 
219 6°44 6:00 3-25 0-48 0-69 1-15 0-86 
233 6:04 6:21 2-74 0-50 0-60 1-23 0-98 
247 6-20 6°30 3-07 0-46 0-68 1-18 0-82 
249 6°37 6°61 2-87 0-55 0-80 1-14 1-01 
263 6-34 6°54 2-82 0-50 0-77 1-19 1-06 
270 6°31 6°26 3-05 0-38 0-64 1-19 1-05 
277 6-30 6°43 2-99 0-44 0-72 1-28 0-88 
280 7-10 7-51 3-76 0-48 0-87 1-16 0:84 
284 7-50 7-76 3-64 0-53 1-01 1-40 0-92 
312 7°16 7-23 4-11 0-35 0-64 1-04 1-02 





Duration of pregnancy 277 days. 


significant change in the concentration of this 
fraction, and this is in disagreement with most of 
the above-mentioned papers, which indicate a 
fall in y-globulin, except Pfau (1954) who 
“could not show any significant increase”’. 
Plasma volume increases during pregnancy 
(Thomson ef al., 1938; Caton et al., 1949; 
Schréder, 1949; Verel et al., 1956). The ratio of 
increase found by different workers varies, but 
recent studies by Hytten (1959) indicate an 
average volume increase during normal preg- 
nancy of 40-50 per cent. Plasma volume 


normally reaches a maximum about four weeks 
before delivery, i.e., somewhat later than the 
average minimum for the plasma protein con- 
centration, and it is evident that the dilution of 
plasma measured by the decrease in protein con- 
centration or by the increase in water concen- 


Proteins are given in g./100 ml. 


tration (Paaby, 1959b) is less than would be 
expected from the comparatively bigger increase 


in volume. The total amount of circulating , 


protein must tlerefore increase but relatively 
less than the total amount of circulating water. 

Decrease in albumin follows a slightly differ- 
ent pattern to that of total protein. The minimum 
may be reached later in pregnancy and the curve 
may resemble an inverted picture of a curve 
describing the increase in plasma volume. Pfau 
(1954) considered that the total amount of 
circulating albumin was unchanged, so that the 
decrease in albumin concentration should 
measure the increase in plasma volume. If the 
decrease in albumin concentration measured 
during the present study were due solely to 
dilution, it would indicate a plasma volume ir- 
crease of about 25 per cent from about 10th 
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Supsect 8 
Serum 
Total Protein 
Day of Pregnancy Globulin 
Serum Plasma Albumin 
Oy Xe B rg 
107 6°13 6-23 3-62 0-34 0-71 0-83 0-63 
114 6-80 6°51 3-86 0-50 0-61 0-74 1-08 
120 5-83 5-86 3-77 0-21 0-51 0-70 0-65 
127 5-60 5-82 2-96 0-41 0-74 0-86 0-63 
135 6-04 6-19 3-56 0-39 0-75 0-88 0-56 
146 6-21 6-29 3-30 0-50 0-78 0-95 0-67 
148 6°13 6-08 3-23 0-48 0-82 0-90 0-70 
160 5-48 5-57 2-88 0-40 0-66 0-83 0-72 
175 4-90 5-25 2:71 0-37 0-53 0:47 0-52 
182 5-34 5-69 3-06 0-40 0:64 0:68 0-56 
194 5-80 6-13 2°81 0-55 0-64 0-92 0-86 
208 6°04 6°14 3-18 0-36 0-71 1-04 0-75 
220 5-63 5-78 2-70 0-46 0-66 1-07 0-75 
247 6-05 6-19 2-84 0-45 0-82 1-21 0-72 
261 6:04 6°17 2:87 0-34 0-92 1-15 0-76 
271 a — a — == —- — 
278 5-60 6-13 2-44 0-57 0-72 1-11 0:77 
285 6°17 6°38 2-91 0-53 0-80 1-24 0:70 
314 6-70 6-89 3-50 0:46 0-84 1-12 0-78 





Duration of pregnancy 293 days. 


week until delivery. This estimate is undoubtedly 
too low. It is likely then that there is an absolute 
increase in the amount of circulating albumin 
during pregnancy, and this is to some extent 
confirmed by the fact that the decrease in albu- 
min concentration was halted before plasma 
volume would become maximal. 

It is clear that the total amount of blood glo- 
bulin increases markedly during pregnancy. The 
amount of circulating f-globulin for example 
may double; but why the different protein frac- 
tions do not increase to the same extent is at 
present obscure. It has been discussed in many 
papers. The foetal demand for protein and in- 
sufficient intake of protein have been mentioned 
as possible reasons for the relative hypo-albu- 
minaemia (Corwin, 1949). Mack (1955) con- 
cluded that the hypo-albuminaemia of pregnancy 
tad nothing in common with seemingly similar 
protein changes during starvation, but suggested 
instead that the albumin molecules because of 
their relatively small size might diffuse into 


Proteins are given in g./100 ml. 


tissues or across the placental barrier, or that 
albumin synthesis did not keep pace with albu- 
min utilization. There is no evidence to support 
any of these suggestions and there is, for example 
no doubt that albumin as such does not cross 
the placenta. 

The plasma proteins may have a function 
similar to that of the red cells in blood, i.e., as 
carriers for metabolic products or raw material, 
and it seems reasonable to assume that changes 
in the total amount of any protein fraction are in 
response to a demand for increased functional 
capacities. It could be mentioned here as an 
example that the a- and £-lipoproteins, which 
migrate electrophoretically together with the a- 
and f-globulins, are supposed to be carriers for 
steroids and iron and copper (Cohn et al., 1950; 
Oncley et al., 1950). The last two items are 
necessary for foetal development; and there are 
large increases in both the types and amounts of 
steroid hormones which are produced during 
pregnancy, and which are transported by the 
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SuBsect 9 
Serum 
Total Protein 
Day of Pregnancy Globulin 
Albumin 
Serum Plasma ot, Os B y 
68 6-26 6-50 3-54 0-41 0-54 0-89 0-88 
82 7:00 6:97 3-74 0-37 0-67 1-04 1-18 
91 6°51 6-72 3-61 0-46 0:58 0-94 0-92 
98 6:02 6-12 3-46 0-43 0-45 0-82 0-86 
105 a — _— — _- — _ 
112 6°51 6°35 3-27 0-49 0-72 1-02 1-02 
118 6:17 6-00 3-02 0:46 0-71 0:97 1-02 
125 6-15 6-42 3-00 0-49 0-66 0-97 1-03 
132 6:10 6-39 3-25 0-29 0-66 0-87 1-02 
139 6-32 6-60 3-33 0-38 0-70 0-90 1-02 
146 6:44 6°54 3-10 0-57 0-65 1-07 1-06 
153 6-04 5-94 2:94 0-44 0-65 1-04 0-97 
172 6°42 6-58 3-36 0:46 0-58 1-00 1-01 
188 6°15 6-30 3-12 0-40 0-68 0-99 0-96 
202 5-96 6-22 2-72 0-57 0-83 0-96 0-88 
216 6-60 6-84 3-27 0-59 0-72 1-17 0-84 
218 6-12 6-49 2-83 0-46 0:77 1-02 1-04 
232 6-24 6-32 3-09 0:47 0-77 1-10 0-82 
246 6-35 6-22 2:98 0-50 0:67 1-17 1-04 
265 6°46 6-78 3-40 0-56 0-67 1-09 0 75 
272 6:37 6-52 3-09 0-50 0-73 1-22 0-83 
278 6-18 6-44 3-02 0-51 0-68 1-03 0-93 
285 7°44 7°44 3-58 0-49 0-99 1-30 1-08 
321 7-15 7°21 3-85 0-35 0-74 1-05 1-15 





Duration of pregnancy 278 days. 


plasma proteins and eventually excreted. For 
example the oestrogen production measured in 
terms of oestriol excreted in urine (J. B. Brown, 
1956), increased more than a ten-thousandfold 
during normal pregnancy. 

The cyclical changes in the concentration of 
serum and plasma water and protein are opposite 
and closely proportional. For example: on the 
95th day of pregnancy (Fig. 1) the plasma water 
was 91-6 g./100 g. and on the 110th 92-2 g./ 
100 g. Assuming that this change is caused by 
simple dilution it would correspond to an in- 
crease in the weight of the total plasma of 


100 (92:2—91 +6) = 7-7 per cent. On the 95th 
100—92-2 


day the plasma protein was 6-8 g./100 ml. and 
should if its change in concentration were due 


Proteins are given in g./100 ml. 


purely to dilution from the extra plasma water 

a ee = 6:15 g/ 
102-6+102-6x7-7% 
100 g. or 6-15 1-024=6-3 g./100 ml. (1-026 
and | -024=specific gravity of plasma before and 
after dilution). 

The analytically determined value of plasma 
protein on the 110th day was 6-3 g./100 ml., i.e. 
confirming the hypothesis. It therefore seems 
reasonable to assume that the cyclical changes in 
plasma protein concentration are caused by 
dilution and this implies cyclical changes of 
total plasma volume. The picture therefore 
emerges as a series of cyclical changes of the 





change to 


total plasma volume superimposed on the pro- 


gressive overall increase—like the tide which 
rises wave by wave—but this can only be tested 
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by frequent and precise determination of the 
plasma volume. 


SUMMARY 


Changes in the concentration of total protein 
in plasma and serum and in the concentrations 
of albumin, a,, a,-, B- and y-globulin in serum 
from 9 healthy, normal subjects were studied 
under “basal” conditions during pregnancy. 
The results were compared with determinations 
of the concentration of water in plasma and 
serum reported previously. There was a close 
correlation between serum water and serum 
protein (correlation coefficient —0-79). Pooling 
of the results showed that the concentration of 
total protein in serum and plasma decreased 
during the first six months of pregnancy and rose 
again during the last three. The individual, 
longitudinal studies showed that there was a 
pattern of cyclical changes superimposed on this 
parabolic trend. The concentration of serum 
albumin fell during the first 6-7 months and 
thereafter remained constant, while the con- 
centration of globulins increased except the 
y-globulin, which remained unchanged. Com- 
bination of the results with information of the 
plasma volume increase typical of pregnancy 
indicates that the total amount of circulating 
total protein, globulin and even albumin is in- 
creased during normal pregnancy. The reason 
why the different protein fractions do not in- 
crease to the same extent is discussed, and it is 
suggested that changes in total amount of any 
protein fraction happen in response to a demand 
for increased functional capacities, e.g., as 
carriers for steroids and metabolic products and 
raw material. 

The cyclical changes in plasma water and 
plasma protein concentrations (superimposed on 
the general trend described above) were in- 
versely proportional, indicating that these 
fluctuations in plasma protein were due to simple 
dilution of plasma. This implies that cyclical 
changes of the total plasma volume should be 
superimposed on the overall volume increase. 
The origin of the cyclical changes in plasma 
water and plasma protein concentrations may 
be different from that of the general trends. 
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THE significance of hormonal blood iodine levels 
during pregnancy has been a subject of study for 
several years. 

A number of investigators have shown that in 
the majority of patients both protein-bound 
iodine (PBI) and butanol extractable iodine 
(BEI) levels rise in early pregnancy and remain 
elevated throughout the rest of the gestational 
period. The exact time of this elevation has not 
been definitely established but it has been 
detected as early as the third to sixth week 
of gestation (Heineman et a/., 1948; Danowski 
et al., 1950; Man et al., 1951; De Mowbray and 
Tickner, 1952). 

However, Danowski et al. (1949), Singh and 
Morton (1956) and others have shown that this 
change does not occur in all patients and that, 
when present, is subject to considerable fluctua- 
tions in contrast to the more stable levels found 
in non-pregnant women. 

Blood iodine studies carried out on patients 
with threatened abortion or having a past history 
of habitual abortions have shown that in a high 
percentage of such cases, PBI or BEI levels are 
well below the ones for normal pregnancy 
(Man et al., 1951; Russell, 1953; Lum and Man, 
1955). Nevertheless considerable doubt as to the 
value of such a finding in an individual patient 
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exists as it has been known that a high PBI or 
BEI is not necessarily a safeguard against 
abortion (Lum and Man, 1955; Singh and 
Morton, 1956). 

Attempts by Lum and Man (1955) to correlate 
the raised iodine levels in pregnancy with other 
hormonal changes have not contributed any 
additional information. Although the importance 
of progesterone in the maintenance of pregnancy 
is well known no figures are available comparing 
progesterone or urinary pregnandiol levels with 
PBI or BEI values. It has been suggested that 
the rise in blood iodine in pregnancy might be 
secondary to the elevation of the oestrogen level 
as it has been shown that the administration of 
small doses of oestrogen to non-pregnant women 
or men enhances thyroid activity. This can be 
demonstrated by an increase in radioactive 
iodine uptake (Noach, 1955) or PBI concentra- 
tion in plasma (Engstrom et al., 1952; Engstrom 
and Markardt, 1954; Kumaoka and Yamazaki, 
1955; Feldman and Danowski, 1956; Feldman, 
1957, 1958). 

Increase of the dose of oestrogen results, 
however, in a levelling-off effect or even a fall 
in PBI level. This finding does not appear 
consistent with the steady elevation of PBI in 
the course of gestation. 
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Newer methods of study revealed the impor- 
tance not only of a sufficient level of hormonal 
blood iodine but its mode of transport, based 
on a linkage with blood proteins. The use of 
paper electrophoresis has demonstrated the 
preferential binding of added radio-thyroxine to 
a specific “thyroxine-binding protein” (TBP) 
characterized by its electrophoretic mobility at 
pH 8-6 between a,-a, globulins (Gordon et al., 
1952). The saturation capacity of this protein is 
limited and any excess of added radio-thyroxine 
can be located in the albumin zone which acts 
as a secondary carrier. A definite increase in the 
binding capacity of TBP for radio-thyroxine has 
been demonstrated in normal pregnancy amount- 
ing to about two and a half times normal level 
while the amount bound to albumin was 
diminished (Deiss et al., 1952; Albright et al., 
1955; Robbins and Rall, 1955; Freedberg et ai., 
1957). 

In patients with threatened abortion the 
increase in binding capacity of TBP was lowered 
and the same phenomenon was present in 
patients with a tendency to habitual abortion, 
investigated while pregnant again (Dowling et ai., 
1956a; Freedberg et al., 1957; Robbins and 
Nelson, 1958). An increase in thyroxine binding 
by TBP has also been noted after administration 
of oestrogens to euthyroid subjects (Dowling et 
al., 1956b). 

An alternative to paper electrophoresis is the 
salting out technique of protein separation. One 
of us was able to establish that the salted out 
globulin-bound iodine fraction (GBI) comprising 
only 21-25 per cent of total protein-bound iodine 
(PBI) can be regarded as a very sensitive index 
of thyroid activity (Winikoff, 1957). 

The aim of the present investigation was to 
determine whether, by estimating GBI in a 
normal gestation and during a pregnancy of 
women with a past history of habitual abortion, 
any significant differences could be detected 
which could have a diagnostic value in pre- 
dicting the outcome of pregnancy. 


MATERIALS AND METHODS 


For the course of this investigation two groups 
of patients were employed: a control group of 
normal pregnant women and a group of pregnant 


habitual aborters. In addition a small group of 
patients without past history of abortion who 
were admitted to hospital as threatened first 
abortion was also included. All women were 
patients at the Royal Women’s Hospital, 
Melbourne. 

The control group, who attended the ante- 
natal clinic, was thoroughly instructed in the 
need to avoid any sources of external iodine 
in the form of medication or dietary intake 
prior to the tests. Blood was taken at monthly 
intervals during their regular visits to the clinic. 
Their pregnancies were uneventful. 

The patients with the tendency to abortion 
came from the antenatal clinic and emergency 
admissions to the wards. The above mentioned 
was a variable group, selected at random, with 
a previous history of at least two consecutive 
abortions. Most of these patients were treated 
with bed rest and progesterone taken orally 
(Ethisterone, 10 mg. 3 times a day) or admini- 
stered as a depot (Proluton, 125 mg. once or 
twice a week by intramuscular injections) or in 
many instances both simultaneously. In this 
group screening for a chance contamination with 
iodine was rather difficult. The blood samples 
had to be taken when possible and often when 
the patient reported with signs of threatened 
abortion. 

Analyses for total protein-bound iodine 
(PBI) and albumin-bound and globulin-bound 
iodine (ABI* and GBI) after collecting the blood 
samples commenced as soon as possible, usually 
on the same day. Determinations were carried 
out at least in duplicate for PBI and in triplicate 
for GBI. The methods used have been previously 
described (Winikoff, 1954, 1957). 


RESULTS 


Normal pregnancies. In this group 65 total 
PBI, 64 GBI and 36 ABI estimations were carried 
out on 20 healthy pregnant women. Fifteen of 
them had from 2 to 6 tests while 5 had a single 
test only. The tests were carried out from the 
sixth week of gestation until parturition. No 








* ABI estimations were carried out as a safeguard to 
make sure that no contamination was present in the 
globulin fraction as GBI plus ABI should add up to the 
value of total PBI within the limits of experimental error. 
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TABLE I 
Mean Protein-bound and Globulin-bound Iodine Values in Normal Pregnancy and Habitual Abortion 

















Posieons To oe. Mean S.D. T test 
PBI Normal Controls . . 20 65 3-9-11-9 7-64 +1-85 T=3-2709 
Habitual Abortions .. 28 37 3-8- 9-5 6°48 +1-45 -Peo-en 
GBI Normal Controls . . 20 64 0-8- 3-6 2-06 +0-56 T=7:-5114 
Habitual Abortions .. 28 39 0-6— 2:3 1-26 +0-57 ~Pz0-001 





significant differences in iodine content due to 
age or parity could be observed. 

The blood iodine values for this group are 
presented in Table I. Thus it is seen that there 
is an elevation in the mean PBI and GBI during 
normal pregnancy as compared with the non- 
pregnant values which in this laboratory are 
PBI from 3-7-5 ug. per cent—mean 5-3 yg. per 


cent; GBI from 1-2 pg. per cent—mean 1 -2 yg. 
per cent. 

Habitual abortions. This group of patients con- 
sisted of 24 pregnant women with a previous 
history of at least two abortions and 4 patients 
admitted while threatening to abort for the first 
time. Thirty-seven total PBI, 39 GBI and 18 ABI 
estimations were performed on these patients. 
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The number of cases is small due to the con- 
siderable difficulty in obtaining samples under 
suitable conditions. 

Four patients of this group had 2 tests each, 
while 22 had one each. A total of 8 tests (5 and 
3 respectively) was performed on 2 pregnant 
women with a previous history of 2 abortions 
each. The pregnancy under investigation, how- 
ever, was normal and proceeded to term. 

All the results are included in Table I. It can 
be seen that, although there is an extensive over- 
lap in individual values, the difference between 
the mean blood iodine values for the group of 
normal controls and in that of patients suffering 
from habitual abortions is statistically significant. 
It is also more accentuated by estimating GBI 
level than for total PBI. 

In our hands the estimation of GBI has proved 
to be a better index for separating borderline 
hyperthyroidism from theeuthyroid state, than the 
total PBI. In view of the PBI values of pregnancy 
being mostly in the borderline “thyrotoxic” 
range, this seems to be the procedure of choice. 

The difference between the normal and 
abnormal groups is even more clearly illustrated 
in Fig. 1 in which pooled mean PBI and GBI 
values have been plotted against the time of 
gestation at four-weekly intervals. Here the PBI 
values of normal pregnancy are all in the high 
normal or toxic range of values while the ones 
for habitual aborters arc well below the previous 
onesand all within the normal non-pregnant range. 

This trend is more accentuated when GBI is 
used as the index of activity. The values in the 
normal pregnancy curves are well above the 
normal range while those in the habitual 
aborters never leave the normal range area, 
descending during the early months towards 
hypothyroid levels. 

No correlation was observed between the level 
of PBI or GBI and the stage of pregnancy. 
Moreover, an elevated PBI was often associated 
with a normal GBI or vice versa. This finding 
suggests that the binding capacity of individual 
protein components may be of greater signi- 
ficance than the total level of protein-bound 
iodine in the blood. 

Fig. 2 shows the greater tendency for GBI 
levels to rise above the non-pregnant average 
in normal pregnancy and the failure to do so 
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Distribution of protein-bound and _ globulin-bound 
iodine values in normal pregnancy and habitual abortions 
in relation to mean non-pregnant levels. 


for half the number of habitual aborters. 
Individual pregnancies are illustrated in Figs. 3 
and 4. The first group of 3 normal subjects 
(Fig. 3) represents typical distribution of PBI 
and GBI values. The elevation above the mean 
normal non-pregnant level in most PBI and all 
GBI values and the lack of any definite relation- 
ship between the blood hormonal iodine and the 
stage of pregnancy are clearly visible. 

Subjects 4 and 5, with mild hypertension and 
symptomless thyroid enlargement respectively in 
the second group (Fig. 4), demonstrate a very 
similar distribution of results. In Subject 6, 
however, who had 2 previous abortions, both 
PBI and GBI levels remained within the normal 
non-pregnant range throughout the whole 
gestation. Nevertheless, although the PBI levels 
were only between 4-4 and 6-9 ug. per cent, 
GBI rose from the hypothyroid level of 0-8 yg. 
per cent at 11 weeks to 1-9 wg. per cent, a 
borderline toxic level at 24 weeks and remained 
there for the rest of the pregnancy which 
proceeded to term. 

Again, in a similar patient (not illustrated) 
the GBI was between 1-7 and 1-9 yg. per cent 
throughout the pregnancy which had a successful 
outcome, although the PBI remained low 
throughout (4-7-6-2 yg. per cent). 
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Protein-bound and globulin-bound iodine levels in normal pregnancy. 
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Protein-bound and globulin-bound iodine in “‘normal’’ pregnancy. 
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High PBI from 7-0-10-2 yg. per cent and 
GBI from 1-8-2-4 mug. per cent were also 
encountered in 4 more cases of habitual abor- 
tion. Two of these women with a history of 
cervical incompetence miscarried, nevertheless, 
at 25-28 weeks. One of the others suspected 
of thyrotoxicosis had a living infant at 39 
weeks. 

The remainder of habitual aborters (16 cases) 
had PBI from 5-5-8-8 yg. per cent and GBI 
from 0-7-1-4 ug. per cent. Ten of them either 
miscarried or gave birth to a live foetus pre- 
maturely. Three carried to term. The outcome 
of two pregnancies is not known. The last one, 
after being put on thyroid medication, gave 
birth to a live baby by Caesarean section at 
35 weeks. While on medication her PBI and 
GBI rose to high levels—10-7 xg. per cent and 
2-7 ug. per cent respectively. Unfortunately we 
were unable to perform repeated estimations on 
the majority of the patients, to see whether there 
was a rise in hormonal iodine levels. Most of 
them were receiving dietary supplements and 
various medications which ruled out the 
possibility of obtaining blood under conditions 
suitable for our studies. 
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A further group of 6 cases admitted with 
threatened abortion had PBI values from 
3-5-7-5 yg. per cent and GBI from 0-8-1 -2 yg. 
per cent. Five of them subsequently aborted. 

Fig. 5 represents the frequency distribution 
histograms for both indices. Although no 
statistical test for normal distribution has been 
performed, its existence is quite apparent on at 
least 3 of the histograms. The remaining one, 
illustrating GBI values in habitual abortions, 
has been distorted by the inclusion of 8 tests, 
performed on the two previously mentioned 
patients during their last pregnancy which was 
entirely normal. These values should have 
possibly been omitted from this group. 

In the control group only 5 per cent of all 
PBI values were under 5 yg. per cent and only 
1 per cent GBI under | yg. per cent while in the 
group of habitual aborters 22 per cent of PBI 
values and 31 per cent of GBI values were under 
5 wg. per cent and | yg. per cent respectively. 

At the other end of the scale for the group of 
habitual aborters all PBI values were under 
9-5 ug. per cent and GBI values under 2-5 pg. 
per cent while the ones for normal pregnancy 
often exceeded these figures. Obviously a high 
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Protein-bound and globulin-bound iodine distribution histograms. 
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TABLE II 


Protein-bound and Globulin-bound Values of Four Normal Subjects given Two Injections of Progesterone Intramuscularly 





Pre-treatment 


7 days after 
Ist Progesterone 


34 days after 
2nd Progesterone 


10 days after 
2nd Progesterone 

















PBI GBI PBI GBI PBI GBI PBI GBI 
Us-% UB. % U8-% Us-% vs. % ¥g-% us-% uB-% 

Subject 1 5:5 4-2 5°5 4-3 
1-5 1-2 1-7 1-3 

Subject 2 .. - we 4:6 5:3 4:3 
1-4 1-0 1-7 1-1 

Subject 3 .. “ 6:7 6-9 6-7 71 
1-5 1-0 1-3 1°4 

Subject 4 .. ds 5:5 6:1 6:0 5:5 
— 1-2 1-1 1-2 

GBI value in a patient with previous history of DISCUSSION 


abortions could be regarded as a hopeful sign 
but not in any way assuring a successful out- 
come of pregnancy, while a low one could be 
regarded as a warning. Further work is required 
to test the validity of these assumptions. 

Progesterone administration. As most patients 
in the habitual aborters group were receiving 
progesterone (orally or as a depot) it was thought 
advisable to investigate its action on the level 
of PBI and GBI. It is well known that oestrogens 
cause a rise in PBI level in non-pregnant 
individuals and the rise is apparent after even a 
few days of therapy. There is very little informa- 
tion concerning the action of progesterone. As 
a test, 4 young non-pregnant women received 
two intramuscular injections of 125 mg. of 
Proluton (one per week). Blood samples were 
taken before progesterone administration and 
then at suitable intervals. 

Table II represents the results of this experi- 
ment. No consistent rise in either PBI or GBI 
values occurred throughout the whole experi- 
mental period. The only effect was a withdrawal 
bleeding in Subject 4, a fortnight after the 
second injection. The fluctuations in PBI values 
appear normal for ovulating women. In con- 
clusion, no effect could be demonstrated with 
the dose and length of time of administration 
used in this experiment. 


There can be little doubt that thyroid function 
in a normal pregnancy represents only one facet 
of a very complex mechanism of endocrine 
adjustment, so that a dynamic state of equili- 
brium is maintained. In spite of a considerable 
amount of work it is still far from clear whether 
the augmentation in thyroid activity represents 
a cause or effect of the action of other hormones. 

After the administration of 3-5-3'-triiodo- 
thyronine a depression of radio-iodine uptake 
and of the blood PBI level can be observed, 
similar to the ones in a normal non-pregnant 
state. This indicates a normal pituitary-thyroid 
relationship and the increased output of thyroid 
hormone can be interpreted as following an 
increase in TSH production (Bartolomei and 
Salvadori, 1950; Werner, 1958). 

Whether or not the oestrogens play a signi- 
ficant role in the augmentation of thyroid activity 
is still a debatable point. Very little, if anything, 
is known of the action of progesterone, beyond 
the point that in threatened abortion the 
prognostic significance of a low pregnanediol 
excretion is very grave (Alder and Krieger, 1957; 
Goldzieher and Benigno, 1958; Rawlings and 
Krieger, 1958). 

Some of our patients with habitual or threaten- 
ing abortion whose globulin-bound iodine values 
were low had also low pregnanediol excretion. 
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The small number of cases, however, on whom 
both assays were performed simultaneously does 
not permit any definite conclusions to be drawn. 
Whatever the cause, Stoffer et a/. (1957) and 
Man et al. (1958) are definitely of the opinion 
that an adequate amount of circulating thyroid 
hormone in the blood is essential if not for 
correcting sterility or maintenance of pregnancy 
at least for the normal development of the 
foetus. 

The transfer of thyroxine or triiodothyronine 
from mother to foetus through the placental 
barrier, although not proved conclusively, has 
been accepted by many workers (Grumbach and 
Werner, 1956; Lybeck and Hirvonen, 1956; 
Pickering et al., 1958). 

Although no doubt exists that the foetal 
thyroid begins to function early in gestation it 
is not known whether it can produce enough 
thyroid hormone to satisfy its own needs 
(Zondek, 1940; Chapman et al., 1948; Hodges 
et al., 1955). 

Amongst the high incidence of abnormalities 
occurring in infants born to hypothyroid mothers 
the most serious are defects of the central 
nervous system. The deficiency of thyroid 
hormone specifically impairs brain growth and 
cortical maturation of the foetus resulting in 
mental retardation which cannot be reversed by 
replacement therapy after birth (Grumbach and 
Werner, 1956; Man et al., 1958). 

It is obvious, therefore, that, in cases of 
recurrent or threatened abortion, the aim should 
not only be to preserve the pregnant state but 
also to supply an adequate amount of thyroid 
hormone to the foetus. 

There is not sufficient information available 
to indicate which level of circulating thyroid 
hormone expressed in terms of PBI or BEI 
would be a satisfactory safeguard against 
abnormality. According to our results and those 
of other workers (Man et al., 1951; Russell, 
1953; Lum and Man, 1955) the mean PBI value 
of normal pregnancy is significantly elevated 
above the mean in recurrent abortions and the 
mean GBI level even more so. Nevertheless, in 
individual cases a relatively low blood iodine 
level may be compatible with a normal preg- 
nancy while an elevated one does not necessarily 
bar the possibility of abortion. 


Two control cases under observation whose 
PBI levels throughout their pregnancy were 
below 6 yg. per cent had subsequent PBI values 
(taken 6 weeks post-partum) of 3-2 and 3-5 yg. 
per cent respectively, indicating that a small rise 
had taken place during gestation. Their GBI 
values, however, were elevated during the same 
stage of pregnancy to 1-8 and 1-7 yg. per cent 
respectively. It would seem that GBI assay 
rather than total PBI should be used in suspected 
cases of subclinical thyroid deficiency and 
thyroid medication administered to the mother 
if required. 

The concept of selective binding of thyroxine 
by a specific TB-Protein or proteins offers a 
plausible explanation of the mode of transport 
of thyroid hormone and perhaps its transfer 
across the placental barrier. 

In view of the increased binding capacity of 
TBP for added radiothyroxine (Dowling et ai., 
1956c; Robbins and Nelson, 1958) in normal 
pregnancy, diminished capacity or failure to do 
so in cases of threatened or recurrent abortion 
could provide means of investigating the 
possibility of abortion early in gestation. Up to 
date, however, there is no method in existence 
by which the endogenous iodine level of TBP 
could be measured. 

In our work the salted out combined globulin- 
iodine fraction which probably consists mostly 
of the thyroxine-binding-protein-iodine shows a 
significantly higher mean value in groups of 
healthy pregnant control than in the hetero- 
genous group of threatened or habitual abor- 
tions. Unfortunately its use in individual cases 
is not possible due to a wide overlap of values 
in both groups. 

We think this could be partly eliminated by a 
better selection and classification of clinical 
material. In some cases when we encountered 
low GBI the pregnancy was only saved by 
ligation of cervix or massive doses of proges- 
terone.* High GBI on the other hand was 
observed in cases with a tendency to abort due 
to an abnormality of a non-hormonal origin. 








* In one case included in our series with a history of 
6 previous abortions thyroid administered in a dosage 
of 4 gr. a day elevated GBI from 1-1 ug. per cent to 
2:7 wg. per cent. Pregnancy was maintained up to 35 
weeks when a live baby was born by Caesarean section. 
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In conclusion the work carried out using GBI 
estimation as an index of thyroid activity should 
be regarded as a preliminary step to a full scale 
investigation. 

In our opinion correlation of GBI levels with 
urinary pregnandiol excretion and, if possible, 
oestriol assays could contribute greatly to 
understanding of factors operating in abnormal 
pregnancy and perhaps give means to predict or 
facilitate a successful outcome. 


SUMMARY 


(1) Thyroid function was investigated in 
normal pregnancy and in cases of threatened and 
habitual abortion using total protein-bound 
iodine (PBI) and globulin-bound iodine (GBI) 
estimations as indices of thyroid activity. 

(2) A group of 20 pregnant women (65 tests 
taken throughout the whole period of gestation) 
had PBI values from 3-9-11-9 ug. per cent, 
mean 7-6 wg. per cent, SD+1-85 and GBI 
values from 0-8-3-6 ug. per cent, mean 2-1 yg. 
per cent, SD-+-0-56. Both means were consider- 
ably elevated above the normal non-pregnant 
level. 

(3) A group of 24 patients with habitual 
abortions and 4 patients with first threatened 
abortion (39 tests) had PBI values from 
3-8-9-5 ug. per cent, mean 6-5 pg. per cent, 
SD+1-45 and GBI values from 0-6-2°3 yg. 
per cent, mean 1-3 yg. per cent, SD-+-0-57. Both 
mean values were below the ones for normal 
pregnancy and the differences were statistically 
significant. 

(4) Globulin-bound iodine estimations proved 
to be of greater value than total protein-bound 
iodine in detecting abnormalities which are 
ascribed to an altered linkage of thyroid hormone 
to the blood proteins. 

(5) Although the individual GBI values due 
to an extensive overlap cannot be used at present 
to predict the outcome of pregnancy a low level 
of GBI could be regarded as a warning of the 
possibility of abortion. The number of mis- 
classifications could be greatly minimized by 
selecting suitable clinical material. 

(6) A series of GBI estimations carried out 
during pregnancy would be more informative 
than an isolated analysis. It could also indicate 
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the effect of treatment with thyroid preparations 
administered as required. 

(7) Sixteen total PBI and GBI estimations 
were carried out on 4 healthy non-pregnant 
women to test the influence of a progesterone 
preparation (Proluton) in the form of an intra- 
muscular depot, on thyroid function. No 
significant change could be observed. 

(8) The implication of subnormal thyroid 
activity during the course of pregnancy and its 
effect on the foetus is discussed. 
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THE URETER AND HYSTERECTOMY 
Including the Effects of Certain Gynaecological Conditions on the Urinary Tract 


BY 


J. K. Morrison, M.B., M.R.C.O.G. 
Consultant Obstetrician and Gynaecologist to the Cheisea Hospital Group 


“I do not yet see any mode of certainly providing 
against the mischance of tying or dividing one or 
both ureters. I fear that with all possible care it is an 
accident which may occasionally prove unavoid- 


able.” T. Spencer Wells, 1882. 


GYNAECOLOGICAL operations are a common 
source of ureteric injuries. In 48 cases of injured 
ureter described by Badenoch (1959), 39 fol- 
lowed a gynaecological operation. It is well 
established that radical hysterectomy performed 
for carcinoma of the cervix is associated with a 
special risk of ureteric fistula. The incidence of 
such complications has been described as 9 per 
cent by Liu and Meigs (1955). In a series of 236 
cases of operative injuries to the ureter collected 
by Feiner (1938) 23 per cent followed radical 
abdominal hysterectomy. The main purpose of 
this investigation, however, was to observe the 
effect on the ureter of simple, as opposed to 
radical hysterectomy, performed in the main part 
for benign conditions. 
Ureteral injuries occur after almost any type of 
gynaecological operation. The incidence of such 
injuries has been described as being 1-3 per cent 
by Feiner (1938) of all operations on the female 
genital organs. It is worth noting that in Feiner’s 
series referred to above 38 per cent of the in- 
juries followed total and sub-total hysterectomy 
for benign conditions. However, the incidence of 
ureteric injuries in any series of hysterectomies 
must depend on a number of factors. The most 
important of these are probably: 
(1) The skill of the operator. 
(2) The type of case operated upon. 
(3) The extent of the operation. 

2 Pi. 


(4) The technique of the operation. 
(5) The skill of the anaesthetist. 


The possible injurious effects of simple hyster- 
ectomy on the ureter, apart from those observed 
at operation, can be described as follows: 

(1) There may be gross damage to the ureter 
revealed in the immediate post-operative period 
by the development of anuria, severe pain or a 
urinary fistula. In the early days of hysterectomy 
there was a high incidence of such complications. 
In 1882 Spencer Wells stated that out of 94 pub- 
lished cases of hysterectomy one ureter had been 
divided in 6 cases, and both ureters in 2 other 
cases. In 1898 Sir Henry Morris said that at that 
time of any 100 hysterectomies one or both 
ureters were tied or cut across in at least 3 cases. 
Improvements in the technique of the operation 
and in addition the recent great advances in 
anaesthesia have probably reduced the incidence 
of obvious ureteric injuries considerably in the 
past 25 years, but such injuries still play a part 
in the morbidity and mortality of simple 
hysterectomy. 

(2) There may be concealed damage to the 
ureter. For many years it has been suggested that 
not all ureteric injuries reveal themselves in a 
dramatic fashion in the post-operative period, 
and that some went undetected. In 1935 Webb- 
Johnson gave his opinion that unrecognized 
injuries of the ureter during hysterectomy 
occurred more often than was commonly be- 
lieved. Feiner (1938) states “‘It is quite likely that 
a certain number of unilateral ligations occur 
which are not recognized and which do not pro- 
voke immediate symptoms, with ultimate auto- 
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THE URETER AND HYSTERECTOMY 


nephrectomy on the corresponding side”. Again, 
Wharton (1947) says: “‘Ureteral injuries occur 
more frequently than the operative statistics 
indicate. Some ureters that are ligated cause no 
symptoms and no fistulae—the kidney merely 
ceases functioning.” 

(3) Disturbance of ureteric function may 
occur as a result of anatomical displacement, of 
interference with the blood supply or innerva- 
tion, or of compression of the ureter by a pelvic 
haematoma. This disturbance may be temporary 
only, but it is possible that severe kinking of the 
ureter or fibrosis around the ureter might give 
rise to permanent and progressive deterioration 
in ureteric function. Millin (1949) described 3 
cases of death from anuria proved at autopsy to 
have been due to extrinsic pressure on both 
ureters by a retroperitoneal haematoma follow- 
ing hysterectomy and described a fourth 
successfully treated by evacuation of the 
haematoma. 

It was considered that a close clinical and 
radiological study, by means of intravenous 
pyelography, might indicate the frequency and 
nature of such injurious effects following the 
operation of simple hysterectomy. 

Before such a study could be undertaken, 
however, it was necessary to examine the effects 
of certain gynaecological conditions on the 
urinary tract. Disturbed ureteric function dis- 
covered in the post operative period might 
merely be the aftermath of pre-operative ureteric 
dilatation, produced by the gynaecological 
lesion rather than the result of the hysterectomy. 
Although there have been many isolated reports 
of gynaecological conditions causing urinary 
tract dilatation there have been remarkably few 
comprehensive investigations into this subject. 
Millin (1949) stated: ‘I have been unable to find 
any exhaustive statistics on the incidence of 
upper urinary tract dilatation in this connection” 
(pelvic inflammation and benign tumours) “‘but 
a perusal of several small series would appear to 


show the following approximate figures: 
Per 
cent 
Pelvic inflammatory conditions .. 60 
Fibroids large 66 
- small 30 
Ovarian cysts 40” 


67 
METHOD OF INVESTIGATION 


(1) One hundred and ten patients who were 
admitted to the gynaecological wards for hyster- 
ectomy were examined by intravenous pyelo- 
graphy before operation, i.e., the “‘pre-operative 
investigation’’, Cases of invasive carcinoma of 
the cervix were excluded, but other malignant 
conditions, for example, carcinoma of the body 
of tive uterus and carcinoma of the ovary, were 
included. 


(2) The same patients had a second intra- 
venous pyelogram performed in the third post- 
operative week, i.e., “the post-operative in- 
vestigation”. 

(3) A few selected cases were given a further 
radiological examination 12 to 18 months after 
the operation, i.e., “‘the follow-up investigation”. 


(4) A simultaneous examination of the case 
records and X-rays of each patient was made to 
compare the clinical, operative and radiological 
findings. 


PART I 
PRE-OPERATIVE INVESTIGATION 


The main purpose of this part of the investiga- 
tion was to try to determine what gynaecological 
conditions, other than carcinoma of the cervix, 
cause back pressure changes in the upper urinary 
tract, and what are the effects of operating on 
patients who show such changes. In addition, the 
opportunity was taken of studying the lower 
urinary tract before and after operation, and the 
incidence of congenital abnormalities of the 
urinary system was noted. 

A total of 110 patients had an intravenous 
pyelogram performed before operation. Of these, 
16 or 14-5 per cent showed dilatation of the 
upper urinary tract. In 1 case the degree of 
dilatation was gross, affecting both kidneys and 
ureters. In the remaining 15 cases there was 
slight or moderate dilatation of the renal pelvis 
or ureter. In 9 cases the right side only was 
abnormal and on 6 occasions the dilatation was 
bilateral. 

The pathological lesions present in those 
patients showing pre-operative dilatation are 
listed in Table I. 
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TABLE I 





Large fibroids ‘ 

Large ovarian cysts (benign) 

Large fibroid and large cyst 

Large fibroid and endometriosis 
Malignant ovarian cysts - 
Small fibroids and endometriosis 
Small fibroids ce 


— 
o | — em Re ee Ww 





SIZE OF TUMOUR 


The findings with regard to pre-operative 
dilatation were then considered in relation to the 
size of the tumour present. Large tumours were 
defined as those which filled the pelvis and/or 
were palpable above the pelvic brim. There were 
41 such large tumours, and these were made up 
of: 


Fibroids . ‘ i 32 
Ovarian cysts (including two 
malignant) .. ea x 9 


The number of large tumours associated with 
pre-operative dilatation was 14 or 34-1 per cent. 
There were 35 cases in which the tumour was 
small in size, small tumours being defined as 
intra-pelvic tumours which did not fill the pelvis. 
Cases in which the uterus was of normal size 
were not included. The group of small tumours 
was made up as follows: 
Fibroids . we met = 2 
Ovarian cysts : 
Fibroids and ovarian cyst 
Adenomyoma vie 
Chronic subinvolution 
Fimbrial cyst ; 
Fimbrial cyst and ovarian cyst | 
The number of small tumours associated with 
pre-operative dilatation was 2 or 5-7 per cent. 


— Ne KW 


PATHOLOGY 


The incidence of pre-operative dilatation was 
next considered in relation to the individual 
pathological lesions present. 


Fibroids 

The total number of cases with fibroids was 
61, and of these 11 or 18 per cent showed pre- 
operative dilatation. Thirty-two patients had by 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY! 


definition “large” fibroids, and the number of 
these associated with pre-operative dilatation 
was 9 or 28-1 per cent. 

In 29 cases the fibroids were “‘small’’ in size 
and only 2 or 6-9 per cent showed pre-operative 
dilatation. One of these cases had endometriosis 
as well as small fibroids, and the other patient 
was later diagnosed as having congenital hydro- 
ureters. 


Ovarian Tumours 

Fourteen patients had ovarian tumours and, 
6 of these or 43 per cent showed dilatation of the 
upper urinary tract at the pre-operative investi- 
gation. “‘Large’’ ovarian tumours numbered 9, 
including 2 malignant cases. The number of 
these showing pre-operative dilatation was 6 or 
66-6 per cent. 

There were 5 small ovarian tumours but none’ 
of these showed urinary tract dilatation pre- 
operatively. 


Endometriosis 

The number of cases with endometriosis was 
16, but many of these had other lesions as well. 
An abnormal pre-operative film was obtained in 


2 or 12-5 per cent. In addition one patient had ‘ 


“large” fibroids, and one had “‘small’’ fibroids. 
The pathological lesions present in the remain- 
ing cases were as follows: 
Carcinoma of the body 9 
Adenomyoma 2 
Functional uterine haemorrhage 19 
Chronic salpingitis ae 3 
Chronic parametritis .. sf 1 
Chronic subinvolution 2 
Prolapse i 6 
Fixed retroversion 3 
Fimbrial cysts , 2 
Carcinoma of the cervix ‘Stage 0 ] 
In none of these cases was there any pre- 
operative dilatation of the upper urinary tract. 


THE EFFECT OF OPERATION ON PATIENTS 
SHOWING PRE-OPERATIVE DILATATION 
The operations performed on the 16 patients 


with pre-operative dilatation of the upper 
urinary tract are listed in Table II. 
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TABLE II 





Total hysterectomy and bilateral salpingo- 
odphorectomy .. 

Total hysterectomy and unilateral ‘salpingo- 
odphorectomy as a 

Total hysterectomy . 

Sub-total hysterectomy whi ‘ 

Sub-total hysterectomy and unilateral salpingo- 
odphorectomy aa . : 

Bilateral ovariotomy wa 

Left salpingo-oBphorectomy and right ovarian 
cystectomy : : “ — 


—— mNN oO 


— 





RESULTS 


A post-operative intravenous pyelogram per- 
formed on 14 of these 16 patients who showed 
pre-operative dilatation revealed the following 
results: Ten patients were found to have a nor- 
mal pyelogram. In 2 patients the condition was 
improved, and both were found to be normal 
when a follow-up intravenous pyelogram was 
performed 12 to 18 months later. In 2 patients 
there was no change post-operatively. On 
follow-up one was found to be normal but the 
other still showed the same degree of dilatation. 
This patient was later diagnosed as having a 
congenital hydro-ureter. 

Two patients in error did not have a pyelo- 
gram performed in the post-operative period. On 
follow-up one was fuund to be normal radio- 
logically but no examination was possible in the 
other as the patient had died of an intercurrent 
disease. 

These results are summarized in Table III. 








i TaBLe III 
Normal oa i 
Improved 2 (on follow-up both normal) 
No change 2 (on follow-up 1 normal, 


1 1.S.Q. (congenital 
hydro-ureter)) 

No post-operative I.V.P. 2 (on follow-up 1 normal, 
1 died intercurrent 
disease) 


16 





LOWER URINARY TRACT 


Displacement of the pelvic portion of the 
ureter was a common finding in the pre-opera- 
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tive investigation. In fact 22 cases out of the 110 
examined showed marked displacement of the 
lower ureter, almost always in association with a 
large pelvic tumour. In the majority of cases this 
displacement was in a lateral direction bringing 
the ureter closer to the side wall of the pelvis than 
usual. In 6 of these cases there was in addition 
dilatation of the upper urinary tract. In the great 
majority, 18 of these 22 cases, the ureter was 
found to occupy a normal position at the post- 
operative examination. 

Distortion of the bladder was an even more 
frequent finding occurring in 56 cases, mostly 
due to the presence of a pelvic tumour. In all 
except 9 cases the distortion corresponded 
closely to the findings at operation. In some cases 
a soft tissue mass indented the bladder or 
flattened it generally. In other cases there was 
displacement to one side by a tumour or pulling 
up of the bladder by an area of endometriosis. In 
all except 4 cases the bladder picture returned to 
normal following removal of the tumour. In 2 
patients there was marked descent of the bladder 
neck as a result of prolapse. In 2 other patients 
there was a distorted bladder outline due to 
previous operations. One patient had had a 
ventro-suspension, and the pre-operative picture 
showed marked indentation of the fundus of the 
bladder. The other patient had elevation of the 
bladder which could be attributed to a previous 
salpingo-odphorectomy. In the latter case the 
distortion persisted in the post-operative picture. 


CONGENITAL ABNORMALITIES 


Congenital abnormalities were discovered in 
7 of the 110 patients examined, an incidence of 
6-4 per cent. These are listed in Table IV. 


TABLE IV 





Double left kidney and double left ureter a 2 

Double left kidney and double left ureter as far as 
the pelvic brim te 

Bilateral double ureter as far as the oubels borten a 

Abnormally low right kidney 

Congenital hydro-ureter 


eS 




















70 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 
TABLE V 
Kretschmer Everett — 
and Kanter and Sturgess = 
Number of patients investigated es 51 100 110 
Percentage incidence of pre-operative dilatation: 
All cases ai = ma 64-7 50 14-5 
Large fibroids 62-5 66 28-1 
Small fibroids 44-5 30 6-9 
Ovarian tumours 81-9 40 43 
Pelvic inflammatory conditions nil 44-58 nil 





DISCUSSION 


The findings in the present series and those of 
the two previous investigations described by 
Kretschmer and Kanter (1937) and Everett and 
Sturgess (1940) are compared in Table V. 

It is apparent from Table V that the overall 
incidence of pre-operative dilatation of the 
upper urinary tract varies considerably in these 
three series. It is likely the discrepancy is partly 
accounted for by a difference in the type of 
patient investigated. An example of this would 
be the decreased incidence of cases of chronic 
pelvic inflammatory disease encountered today 
as compared with 25 years ago. 

Pregnancy is probably the best known ex- 
ample of a benign gynaecological condition 
causing back pressure changes in the urinary 
tract. The marked dilatation and kinking of the 
ureters above the pelvic brim are generally 
believed to be due to the combination of pressure 
exerted by the growing uterus and hormonal 
changes. In this series the degree of dilatation, 
apart from the one case of congenital hydro- 
ureter, was considerably less than that seen in 
pregnancy, but it was of interest to observe that, 
as in pregnancy, the right ureter appeared to be 
more vulnerable than the left. 

As might be expected the highest incidence of 
upper urinary tract dilatation was found in 
patients who had large ovarian cysts. In this 
respect ovarian cysts resemble pregnancy, being 
rapidly growing tumours of soft consistency, 
which mould themselves to the shape of the 
pelvis. It is of interest to note that the dilated 
urinary tracts associated with the 2 malignant 
ovarian cysts returned to normal after operation. 


This suggests that pressure rather than malignant 
invasion was the cause of the abnormal pre- 
operative intravenous pyelograms. 

Fibroids being of firmer consistency and grow- 
ing at a slower rate than ovarian tumours do not 





appear to cause upper urinary tract dilatation ” 


quite so frequently. In general, however, it 
would appear that the size of the tumour present 
is the most important factor in producing back 
pressure changes in the ureter, for the incidence 
of such changes in association with large tumours 
was 34-1 per cent as compared with 5-7 per 
cent amongst patients with small intra-pelvic 
tumours. 

In the present investigation 62-5 per cent of 
patients showing upper urinary tract dilatation 
returned to normal within 3 weeks of operation. 
In addition a further 25 per cent returned to nor- 
mal within 12 to 18 months. One of the remain- 
ing patients had a congenital hydro-ureter and 
therefore removal of small fibroids could hardly 
be expected to have any effect. 

The frequency with which the pelvic portion 
of the ureter was in an abnormal position at the 
time of operation is significant especially as, in 
addition, 2 patients had double ureters on the 
left side of their pelvis. 

It has been said of the urinary tract that no 
other visceral system is so frequently malformed, 
and this statement is borne out by the high inci- 
dence, 6-4 per cent in this series. Smith and 
Orkin (1945), in a clinical and statistical study of 
471 congenital anomalies of the kidney and 


‘ 


ureter, found an incidence of duplication of the ? 


renal pelvis and ureter to be | in 190. Five such 
cases were discovered in the 110 patients 
examined in this series. 
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Case No. 


94. 





Fic. | 


Pre-operative X-ray showing moderate right-sided 
hydronephrosis due to large fibroids. 
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* THE URETER AND HYSTERECTOMY 


Bladder distortion was a common finding and 
it is of interest to note that in the great majority 
of cases the deformity as seen in the X-ray pic- 
ture corresponded very closely with the findings 
at operation. 


PART II 


PosT-OPERATIVE INVESTIGATION 


The aim of this part of the investigation was to 
try and determine the effect of simple hysterec- 
tomy on the ureter that was known to be normal 
before operation. In addition an attempt was 
made to discover whether marked kinking of the 
lower end of the ureter post-operatively resulted 
in any permanent impairment of renal function. 


MATERIAL 


Of the 110 patients who had pre-operative 
investigation 10 did not have an abdominal 
hysterectomy performed. This leaves 100 patients 
who had an abdominal hysterectomy. Thirteen 
patients had to be excluded from the post- 
operative investigation because the intravenous 
pyelogram performed pre-operatively showed 
back pressure changes in the upper urinary 

’ tract. In addition, 7 cases in error did not have a 
post-operative intravenous pyelogram. This 
leaves 80 patients with a normal pre-operative 
intravenous pyelogram who were available for 
study with post-operative films. 


h PosT-OPERATIVE DILATATION 


The operations performed in the 80 cases of 
abdominal hysterectomy are listed in Table VI. 





TABLE VI 

Total hysterectomy . we 20 
Total hysterectomy and bilateral salpingo- 

odphorectomy . Be ee 43 
Total hysterectomy and left salpingo- 

odphorectomy .. on is 3 
Total hysterectomy and right salpingo- 

odphorectomy .. is in a ee 1 
Sub-total hysterectomy ‘ wi 2 
Sub-total hysterectomy and bilateral salpingo- 

y odphorectomy . ss 10 

Sub-total hysterectomy and left salpingo- 

odphorectomy .. i ‘ cia oa 1 
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Of these 80 patients the number who showed 
post-operative dilatation of the upper urinary 
tract was 3. The degree of dilatation in all cases 
was slight and on follow-up 12 to 18 months later 
all were found to be normal. No abnormality 
was discovered in the upper urinary tracts of the 
remaining 77 patients and there was no case of 
gross ureteric injury either of the revealed or 
concealed type. 

The case histories of the 3 cases showing post- 
operative dilatation were as follows: 


No. 74 

Age. 60. 

Complaint. Post-menopausal bleeding. 

Diagnosis. Multiple uterine fibroids. 

Operation. Total hysterectomy and bilateral salpingo- 
odphorectomy was performed for multiple small fibroids 
and bilateral small serous cystadenomata. One fibroid 
was pedunculated and one fibroid was degenerating in a 
submucous position. No difficulties were encountered 
during the operation. The recovery was uneventful. 


No. 91 

Age. 51. 

Complaint. Backache and difficulty in defaecation. 

Diagnosis. Fixed retroversion. 

Operation. Total hysterectomy and bilateral salpingo- 
oéphorectomy for a bulky fixed retroverted uterus due to 
endometriosis. Difficulty was encountered in stripping the 
bladder off the cervix. No other operative difficulties were 
met. The recovery was uneventful. 


No. 64 

Age. 53, nulliparous. 

Complaint. Post-menopausal bleeding. 

Diagnosis. Multiple small uterine fibroids. 

Operation. Sub-total hysterectomy and _ bilateral 
salpingo-odphorectomy for multiple small fibroids. 
Difficulty was encountered in stripping the bladder off 
the cervix. No other difficulty was met during the opera- 
tion. The uterus was opened during the operation and the 
endometrium was found to be normal. The recovery was 
uneventful, apart from a urinary infection due to 
Escherichia coli. 


PosT-OPERATIVE KINKING OF THE 
LOWER URETER 


In 8 patients marked kinking of the pelvic por- 
tion of one or both ureters was discovered 
during the post-operative investigation. All 
these 8 patients had had a bilateral salpingo- 
odphorectomy performed in addition to the 
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hysterectomy. Three of the 8 patients showed in 
addition slight back pressure changes in the 
upper urinary tract. A follow-up investigation 
was performed in 4 cases including the 3 who 
showed back pressure changes, and in no case 
was there any evidence of upper urinary tract 
dilatation. The lower ends of the ureters were not 
visualized in any of the follow-up examinations. 


THE BLADDER, POoST-OPERATIVELY 


In all except 4 cases the bladder outline was 
normal at the post-operative investigation. In 
these 4 patients there was indentation of the 
bladder or “veiling off” by an_ extrinsic 
“*tumour’’. The causes of these abnormal find- 
ings were 3 large pelvic haematomas and | pelvic 
abscess. In no case was there any associated 
abnormality of the upper urinary tract. 


DISCUSSION 


Judged by the results obtained in this series 
simple hysterectomy would appear to have 
remarkably few adverse effects on the urinary 
tract. These findings are in marked contrast to 
the grossly disturbed state of the urinary system 
after radical hysterectomy as recently described 
by Hanafee ef al. (1958). Bilateral hydro- 
nephrosis and an atonic bladder are commonly 
found in the early stage of recovery from the 
radical operation and are probably the result of 
surgical trauma and interference with the blood 
supply. Many of these injuries apparently 
recover after a period of weeks, but in some 
necrosis occurs with resultant fistula formation. 

Following simple hysterectomy upper urinary 
tract dilatation is comparatively rarely found. 
In the present series of 100 hysterectomies such 
a change was discovered in only 7 patients—in 
3 cases it was due to the preceding gynaecologi- 
cal lesion, | case was congenital in origin and in 
only 3 patients was the dilatation the direct 
result of the operation. These findings suggest 
that dilatation of the upper urinary tract dis- 
covered in the immediate post-operative period 
following simple hysterectomy is just as likely to 
be the aftermath of a pre-operative pressure 
effect as to be the result of the operation itself. 
Without a pre-operative intravenous pyelogram 
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it would be difficult to arrive at a correct inter- 
pretation of such a finding. 

In the 3 patients in whom the operation did 
produce disturbances of the upper urinary tract 
in this series, the degree of dilatation was slight 
and of a temporary nature only. There were two - 
observations which might indicate the reasons 
for the findings in these particular patients. In 2 
cases the operation notes described difficulty in 
displacing the bladder downwards off the cervix, 
and it is possible that the additional trauma 
produced in this stage of the operation might be . 
a causative factor in the subsequent ureteric 
dilatation. Secondly, marked kinking of the 
lower end of the ureters was observed in the 
post-operative pictures of these 3 patients. All 
had had bilateral salpingo-odphorectomy per- 
formed as well as the hysterectomy. The avoid- 
ance of overtight continuous suturing to repair 
the pelvic peritoneum or possibly the substitu. 
tion of interrupted ‘“‘tacks’” as advised by 
Howkins (1954) might help to avoid the distur- 
bance of ureteric function. Five other patients 
also showed marked kinking of the pelvic ureter 
following operation, which included removal of 
the tubes and ovaries in all cases, but they were 
not associated with any dilatation of the upper 
urinary tract. 

In general simple hysterectomy would appear 
to be beneficial to the urinary tract far more fre- 
quently than it is injurious. Back pressure 
changes in the upper urinary tract produced by 
gynaecological lesions are relieved completely . 
following the operation usually in the space ofa 
few weeks. Ureters that have been displaced in 
their pelvic course are in the majority of cases 
returned to a normal position. The effects of 
operation on the bladder are most marked. 
Distortion and displacement disappear follow- 
ing the removal of the offending tumour in the 
great majority of cases. The main exceptions toa 
normal bladder picture post-operatively would 
appear to be those cases in which the distortion 
is due to prolapse or a previous pelvic operation 
or the result of a large pelvic haematoma or 
abscess. 

It has been suggested that post-operative ’ 
urinary tract dilatation is an important cause of 
urinary infection following hysterectomy. It is 
of interest to note that only 2 out of the 7 patients 
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THE URETER AND HYSTERECTOMY 


whe had some degree of ureteric dilatation in the 
post-operative period did in fact develop such 
an infection. This finding suggests that there are 
other more important factors in the aetiology of 
urinary infection following hysterectomy. 


SUMMARY 


(1) An investigation into the state of the 
urinary tract in 100 patients before and after the 
operation of simple hysterectomy is described, 
with particular reference to the ureter. 


(2) In regard to the ureter 14 patients were 
made better by the operation, upper urinary 
tract dilatation being completely relieved. In 3 
patients hysterectomy produced a temporary 
dilatation only, which disappeared within 18 
months. No case of gross injury to the ureter 
was observed. 

(3) As far as the urinary tract is concerned, 
the effects of hysterectomy would appear to be 
beneijicial far more frequently than they are 
injurious. 
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URETERIC OBSTRUCTION DUE TO ENDOMETRIOSIS 


BY 


R. W. GRAYBURN, M.B., M.R.C.O.G. 
Senior Registrar in Obstetrics and Gynaecology 
St. Helier Hospital, Carshalton, Surrey 


THAT one or both ureters may be obstructed or 
displaced from their normal course by benign 
pelvic tumours is well known and numerous 
references to this subject may be found in the 
medical literature. Chamberlain and Franklin 
(1944), for instance, found displacement or ob- 
struction of ureters in 70 per cent of 96 patients 
with fibroids or ovarian cysts and they advocated 
intravenous pyelography prior to operations for 
these conditions. Long and Montgomery (1950) 
made similar recommendations and showed that 
dilatation of ureters may disappear within 
several weeks after a pelvic tumour has been 
removed. 

Endometriosis as acause of ureteric obstruction 
has been reported on surprisingly few occasions. 
Ratliff and Crenshaw (1955) reviewed the litera- 
ture and added 3 cases in which a single ureter 
had been obstructed by extra-ureteral endo- 
metriosis. They were able to trace records of only 
3 similar cases and 2 cases in which the ureter 
was primarily involved. Navratil (1946) had 
reported one of the former and he mentioned 
8 other cases which had come to his notice but 
gave no details. Goodall (1944) described 2 
cases in which extensive stromal endometriosis 
had caused bilateral ureteric obstruction. 


Case REPORT 


A 45-year-old parous woman first seen in September, 
1955, because of menorrhagia and intermenstrual bleed- 
ing was found to have a firm mass arising from the pelvis 
almost to the level of the umbilicus. Pelvic examination 
confirmed this finding and also revealed the presence of a 
large tender immobile cystic mass in the pouch of 
Douglas. A diagnosis of uterine fibroids with associated 
endometriosis was made, though there was no history of 
dysmenorrhoea or dyspareunia. Pre-operative intra- 
venous pyelography showed the left kidney to be non- 
functioning after 40 minutes. Right kidney function was 
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normal but a mild degree of pelvi-calyceal dilatation and 
hydro-ureter was present. The blood urea was estimated 
to be 18 mg. per 100 ml. Catheter specimens of urine 
revealed a sterile pyuria. Loewenstein cultures were 
negative. 


On opening the abdomen in October, 1955 
the uterus was found to be irregularly enlarged 
to the size of an 18-weeks pregnancy by multiple 
fibroids and a chocolate cyst as large as a foetal 
head occupied the pouch of Douglas. This arose 
from the left ovary and it was adherent to the 
left side of the pelvis as well as to the posterior 
aspect of the left broad ligament. The right 
appendages were normal. After the adhesions 


had been carefully separated, total hysterectomy / 


and bilateral salpingo-odphorectomy was per- 
formed. Both ureters were seen to follow their 
normal course. Microscopical examination of 
sections from the specimen removed confirmed 
the diagnosis of endometriosis. The patient made 


satisfactory progress after her operation, 3 weeks . 


after which urography was repeated. On this 
occasion dye was excreted by the left kidney 
within 3 minutes of the intravenous injection. 
Some dilatation of the calyces and renal pelvis 
was present together with slight hydro-ureter. 
The patient was seen again 6 and 18 months 
after operation. She was symptom-free and 
intravenous pyelography showed good func- 
tional activity of both kidneys, though a degree 
of pyelectasis and calycosis was still evident. 
When the patient was first seen, she admitted 
to no other symptom than that of abnormal 
vaginal bleeding but she later confessed that for 
4 years she had experienced pain in the left loin 
either just before or during menstruation and it 
transpired that she had attended another hospi- 
tal because of this in 1951. On enquiry it was 
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URETERIC OBSTRUCTION DUE TO ENDOMETRIOSIS 


learned that a pyelogram had revealed “‘left 
nephroptosis and some dilatation of the left 
ureter” but no other information was available. 

Following her operation the patient experi- 
enced no further loin pain and there would seem 
to be no doubt that the symptom was due to the 
endometrioma causing intermittent obstruction 
of the left ureter. 


COMMENT 


Without doubt ureteric obstruction due to 
endometriosis occurs more frequently than the 
paucity of literature on the subject suggests, but 
the condition tends to be overlooked because of 
the lack of acute symptoms. Chronicity was a 
feature of all the cases reviewed by Ratliff and 
Crenshaw and it would appear that the obstruc- 
tion is only partial or intermittently complete. 
Renal function returns more or less to normal 
after surgical treatment of the endometriosis. 

Whereas a minor degree of endometriosis is 
often responsible for quite distressing com- 
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plaints, a larger lesion may cause surprisingly 
few gynaecological symptoms and it is interesting 
to note that in only one of the reported cases of 
ureteric obstruction was the aetiological factor 
of endometriosis the working diagnosis. In all 
the other cases the presence of endometriosis was 
revealed following investigation of the patient’s 
complaint of cyclical pain in the renal area. In 
the case here reported, 4 years elapsed between 
the first symptoms of renal pain and the diagnosis 
of endometriosis. 


I wish to thank Miss D. Daley for permission 
to publish this case. 
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IN recent years, due largely to the work of Bull, 
Joekes and Lowe (1949), there has been an in- 
creased interest and a better understanding of 
the treatment of cases of acute renal failure due, 
for example, to abortion, incompatible blood 
transfusions, toxaemia of pregnancy and con- 
cealed accidental ante-partum haemorrhage. It 
has long been known that in a percentage of 
these cases the renal damage is not complete and 
that recovery can take place if the patient can be 
kept alive until renal function returns. 

The above authors stressed the importance of 
fluid restriction and gave an electrolyte free non- 
protein diet consisting of peanut oil and glucose 
to suppress the endogenous protein metabolism. 
More recently it has been suggested that the ad- 
ministration of fat is unnecessary and that the 
water and glucose intake should be reduced 
(Bull, 1955; Merrill, 1955; Parsons and 
McCracken, 1958). In some patients adequate 
renal function returns before the onset of severe 
uraemia but in others the uraemia occurs early 


and this must be corrected by haemodialysis if 
the patient is to survive. 

In the patient described here the dietary 
regime was maintained for 19 days but despite a 


partial return of renal function the uraemia be- , 


came more pronounced and the clinical condi- 
tion continued to deteriorate. The patient was 
transferred to the Artificial Kidney Unit in 
Leeds and she recovered following a haemo- 
dialysis. 
Case RECORD 

A primigravida, aged 25 years, was admitted at 
1.45 p.m. on the 13th May, 1957, with severe toxaemia at 
36-weeks gestation. For the previous week her own doctor 
had advised her to stay in bed as she had developed mild 
oedema of the ankles and the blood pressure was 145/90. 
The symptoms and signs became more severe and she was 
admitted to hospital. On admission she complained of 


severe headache, vomiting and blurring of vision. The , 


blood pressure was 165/145, there was slight generalized 
oedema and severe proteinuria. The size of the uterus was 
consistent with a 36-week pregnancy, the vertex was er- 
gaged and the foetal heart rate was 140 per minute. No 
other abnormality was found on physical examination. 
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TREATMENT AND COURSE 


Adequate sedation was achieved by giving 
6:7 ml. of Bromethol in 200 ml. of water rectally 
at 2 p.m. Labour was then induced by artificial 
rupture of the membranes. 

At 8 p.m. she became restless and a further 
dose of Bromethol was administered. Fifteen 
minutes after this she appeared to have an 
eclamptic fit. She showed signs of severe pallor; 
the blood pressure was 178/105 and the pulse 
rate was 86 per minute. One hour later the pulse 
rate was 108 per minute and the blood pressure 
was 140/110. 

A concealed accidental haemorrhage was 
diagnosed and it was decided to empty the uterus 
at once by Caesarean section for the following 
reasons: 

(1) Fulminating toxaemia with a probable 
eclamptic fit. 

(2) Decreased urinary output (she had passed 
only 15 ml. of urine since admission). 

(3) Concealed accidental haemorrhage. 

(4) Foetal heart still present. 

A fresh stillborn male infant weighing 
5 pounds 1 ounce was delivered. There was a 


> Couvelaire uterus and a large retroplacental clot 


of 20 ouncés. 
Post-operatively her pulse rate was 130 per 
minute, the blood pressure was 100/70. 


Post-OPERATIVE COURSE 


Two pints of blood were given to replace the 
recent blood loss and the transfusion was con- 
tinued with 500 ml. of 5 per cent glucose. The 
oliguria persisted and she was given 400 g. of 
glucose, 100 g. of peanut oil and | |. of water 
daily by intragastric drip for the next 5 days. 
During this time the urine output increased to 
360 ml. per day (Fig. 1), while the blood urea 
nitrogen (B.U.N.) (Fig. 2) continued to rise and 
the haemoglobin fell to 49 per cent. (Fig. 3). She 
remained in semi-coma. On the 6th day, 2 pints 
of concentrated R.B.C. were given to correct the 
anaemia and 800 ml. of 5 per cent glucose were 


. e,° 
transfused as nausea and vomiting prevented a 


sufficient fluid intake by the gastric drip. The 
next day the ulceration of the mouth caused so 
much discomfort that the intragastric drip was 
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discontinued. She had developed hyperventila- 
tion and had carpo-pedal spasm of the hands. 
500 ml. of 1/6 M. sodium lactate and 500 ml. of 
5 per cent glucose and | g. of calcium gluconate 
were given and this relieved the signs. The 
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B.U.N. was 187 mg. per cent and the serum K 
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whilst the urea continued to rise. The serum 
sodium was 136 m.Eq./l. (Fig. 5); the chlorides 
fell to 96 m.Eq./l. (Fig. 6). The urine output 
exceeded 500 ml. per day. The intragastric tube 


feeding was recommenced and 500 ml. of 1/6 | 
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sodium lactate were given intravenously. The 
hyperventilation and the carpo-pedal spasm did 
not return but she remained in semi-coma. The 
following day incontinence of faeces and urine 
occurred. A Foley catheter was inserted into the 
bladder but urine leaked around it. The urine 
output, hereafter, could not be measured accur- 
ately but seemed to increase daily. 

For the next 5 days she remained in semi- 
coma and fluid had to be given intravenously 
and by gastric drip. On the 13th day she became 
fully conscious. The next day she complained of 
pain in the right loin but there was no tenderness 
elicited on palpation. Examination of the urine 
showed a marked pyuria and on culture a coli- 
form organism was isolated sensitive to strepto- 
mycin and this antibiotic was given in full doses. 

From the 14th day she was able to take some 
fluids orally but the remainder had to be given 
intravenously. On the 19th day she became more 
drowsy and the blood chemical findings were 
B.U.N. 290 mg. per cent; serum K 3-9 m.Eq./l.; 
serum Ca 6 mg. per cent; and the serum in- 
organic P 17-2 mg. per cent. The urinary output 
had probably exceeded 1 1. per 24 hours but 
there was evidence of a urinary tract infection 
and the right kidney was tender on palpation. 

Owing to this further deterioration in the 
clinical condition and the worsening biochemical 
state she was transferred to the Artificial Kidney 
Unit at the Generali infirmary at Leeds on the 
19th day. 

No further clinical deterioration occurred 
whilst the patient was transferred to Leeds by 
train (117 miles). A dialysis lasting 5? hours was 
performed as soon as possible. The main indica- 
tions were the recent return of clinical deteriora- 
tion, with incontinence and vomiting, and the 
azotaemia (B.U.N. of 320 mg. per cent) which 
was not improving despite a urinary output 
greater than 1 |. per 24 hours. A period of hypo- 
tension occurred at the start of the dialysis and 
this was corrected by giving one pint of blood 
and | litre of normal saline. Towards the conclu- 
sion of the dialysis she became restless and a 
little agitated, and an acidotal type of respiration 
xecurred, even though the pH of the arterial 
blood had risen to 7-53. Immediately after the 
dialysis a further 2 pints of blood were given to 
correct the anaemia. 
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Twelve hours later the clinical condition had 
improved. She became bright and alert. She 
regained control of micturition. The vomiting, 
however, persisted and for the first 48 hours 
fluid, electrolytes and vitamins had to be given 
parenterally. The protein catabolism during the 
24 hours following the dialysis was greater than 
13 g. but during the next 24 hours this had fallen 
to about 3 g. 

On the 3rd post-dialysis day (the 23rd day) she 
was given | |. of diluted milk. The vomiting be- 
came worse and urinary incontinence re-occur- 
red. The following day she was reluctant to 
drink. As renal function was returning suffi- 
ciently to cause a fall in the blood urea it was 
assessed that a nutritional depletion was par- 
tially responsible for the clinical deterioration. 
Milk was given by intragastric drip, and the 
vomiting suppressed by chlorpromazine. This 
regime was maintained for 3 days. She then 
became hungry and oral feeding was resumed. 

It is interesting to note the changes in the level 
of the plasma inorganic phosphate. It fell from 
18-1 mg. per cent to 3-8 mg. per cent during the 
dialysis but the usual “rebound’’ occurred 
(Parsons and McCracken, 1957) after the dialysis 
and the level continued to rise until the 4th post- 
dialysis day. The fall in the blood urea preceded 
that of the plasma inorganic phosphorus by 48 
hours. No excessive diuresis occurred during the 
recovery phase and no electrolyte supplementa- 
tion was required as the intake in the diet was 
sufficient to balance the urinary excretion. 

Her convalescence was very protracted. 
Physical weakness prevented her from walking 
until 15th June, 1957 (the 31st day) and she 
remained in a negative N, balance, despite an 
intake of 7-0-10-5 g./day, until 12th June (the 
28th day) when the estimations ceased. As there 
was no increase in body weight until the 37th 
day it is reasonable to assume that a high meta- 
bolic rate continued until this time, though the 
exact cause was not ascertained. She returned to 
her own home 3 weeks after the dialysis on the 
41st day. 


FOLLOW-UP 


She was seen at the end of July, 1957, by Dr. 
Trevor Cooke (Birmingham). Physically she 
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looked very fit. Her haemoglobin was 77 per 
cent and her urine sterile. Blood chemistry was 
as follows: 


Serum sodium 140 m.Eq./I. 
Potassium .. 4-7 m.Eq./l. 
Chlorides 108 m.Eq./I. 
Urea 40 mg./100 ml. 
Total Protein 6-7 g./100 ml. 
Albumin 3-8 g./100 ml. 
Globulin 2-9 g./100 ml. 


In October, 1957, she returned to Leeds. The 
findings here were essentially the same but a 
kidney function test showed a urea clearance of 
only 43 per cent. 

During 1958 she was seen from time to time. 
Her urine remained clear and the blood urea 
averaged 40 mg./100 ml. The blood pressure 
averaged 120/80. 

In December, 1958, she was again seen at the 
Maternity Hospital. She was 12-weeks pregnant. 
The urine was clear. Blood pressure 120/70. 
Haemoglobin 80 per cent and the blood urea 
still 40 mg./100 ml. 


DISCUSSION 


This report illustrates three important phases 
that may occur in patients who have developed 
acute reversible renal failure. 

(1) The dietary regime. It has been stated that 
a high calorie non-protein intake reduces pro- 
tein catabolism. In this patient the daily rise of 
the B.U.N. when the calorie intake exceeded 
200 per 24 hours, was greater than 20 mg. per 
cent. By the 9th day a severe uraemia had 
occurred. The B.U.N. was 270 mg. per cent and 
excessive vomiting, hyperventilation and carpo- 
pedal spasm had occurred. This speed of onset 
of uraemia we have found to be common when 
renal failure occurs in late pregnancy (Parsons 
and McCracken, 1958) and it is probably un- 
affected by increasing the calorie intake above 
that contained in 100 g. glucose. In this patient 
the B.U.N. remained constant after the 9th day 
whilst the serum potassium level fell to normal 
values. This was almost certainly as a result of 
the partial return of renal function but even so 
the clinical state continued to deteriorate. 

(2) Indications for Dialysis. The existence of 
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artificial kidney units in this country was not 
widely known at the time this patient was 
treated and the optimum time to perform a 
dialysis had not been fully evaluated. Indeed, it 
was cases like this that allowed us to form 
definite conclusions. We now believe that the 
main indications for dialysis are clinical and 
biochemical. The clinical changes are more 
important and include mental deterioration and 
uraemic vomiting. The later changes of coma, 
uraemic twitchings and hypotension signify that 
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the dialysis has been delayed too long. The bio- : 


chemical changes include a B.U.N. greater than 
180 mg. per cent, a serum potassium greater than 
7 m.Eq./l. and a CO, combining power less than 
13 m.Eq./l. If we apply these criteria to this 
patient we would now appreciate that the 
optimum time for dialysis would have been 


about the 7th or 8th day. At this time the © 


urinary output was about 300 ml. per day but 
observations performed since this patient was 
treated would indicate that the uraemia was 
bound to progress until the urinary output 
exceeded 1 1. per day when the daily rise of the 
B.U.N. is about 20 mg. per cent. One other 
complicating factor occurred in this patient for 
there was evidence of renal infection on the 13th 
day and this, on its own, would automatically 
indicate a dialysis even though the urinary out- 
put was returning well. 

(3) Excessive protein catabolism. A nitrogen 
balance was performed from the day after dialysis 


~ 


as we were suspicious that an excessive protein , 


catabolism occurred when the dialysis had been 
delayed too long. During the first 24 hours the 
nitrogen production was at least 13-4 g. (5-3 g. 
nitrogen external loss, and a rise of the B.U.N. 
from 89 to 116 mg. per cent which was equiva- 
lent to 8-1 g. of nitrogen assuming a total body 


water of 30 |.). During the succeeding 24 hours | 


the B.U.N. fell and 8-3 g. of nitrogen were 
excreted. This represented a definite fall in pro- 
tein catabolism although it was still very high. 
Protein was then given but a negative balance 
occurred and it was not until 17 days after the 
dialysis that the body weight started to increase. 
As we have not witnessed an excessive protein 
catabolism in patients who are dialysed at the 
optimum time we believe that it is caused by a 
late dialysis. 
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Uraemic vomiting, when present before a 
dialysis, nearly always disappears within 24 hours. 
In this patient, however, vomiting continued and 
was corrected when milk was given by an intra- 
gastric drip, and the vomiting suppressed by 
chlorpromazine. It is suggested that this nutri- 
tional depletion occurred at the time of the 
excessive protein catabolism just prior to and 
after the dialysis. 


Addendum. Mrs. H. returned to the antenatal 
clinic on 15th December, 1958, with a history of 
3-months amenorrhoea. Pregnancy was con- 
firmed. Antenatally she did well. Her blood 
pressure averaged 100/60. Blood chemistry at 28 
weeks showed: 


Total protein 6-4 g./100 ml. 
Serum albumin 2-4 g./100 ml. 
Serum globulin 4-0 g./100 ml. 
Blood urea 31 mg./100 ml. 


She was admitted from time to time with a 
mild recurrence of her urinary infection. At 36 
weeks she appeared clinically to have a reduced 
pelvic outlet and a pelvimetry showed a true 


conjugate of 11 cm. and antero-posterior of the 
outlet of 10 cm. indicating a funnel pelvis. 

Ultimately she went a week past her expected 
date and labour was induced by artificial rupture 
of the membranes. In spite of the fact that the 
head was high and posterior she went into strong 
labour the same night. After 174 hours the head 
was arrested in the cavity and delivery was 
effected by Kielland’s forceps. The baby weighed 
8 pounds 3 ounces and gave no cause for 
anxiety. 

Mrs. H. and her baby went home on the 24th 
July, 1959. 


The Birmingham authors would like to 
acknowledge the very valuable help of Dr. 
Trevor Cooke. 
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VAGINAL ATRESIA OF ARABIA 
Four Cases 


BY 


KATHLEEN FRITH, M.B., M.R.C.O.G. 


Late Consultant Obstetrician and Gynaecologist 
State Medical Department, Qatar, Persian Gulf 


In parts of the Persian Gulf it has been the 
custom for Arab women to pack the vagina with 
rock salt during the puerperium to shrink it 
back to the nulliparous state. The Arab men feel 
that the parous and relaxed vagina offers less 
sexual stimulation than the nulliparous vagina 
and in a primitive, polygamous society, can put 
considerable pressure on their women to con- 
form to their wishes. In some areas, particularly 
Qatar, this custom still persists. From the fifth 
to the twelfth day of the puerperium balls of 
rock salt the size of a hen’s egg are placed in the 
vagina by the patient’s female relatives or the 
local handy women. This causes a severe chemi- 
cal vaginitis. Varying degrees of sloughing of the 
vaginal epithelium follow with resultant ad- 
hesions and perivaginal fibrosis. Infertility is 
common but if the patient does become pregnant 
again the scarring may be sufficient to cause an 
obstructed labour. Often the vagina is completely 
obliterated and retention of the menses follows. 
After some years it may cause a tumour the size 
of a full-term pregnancy (Kingston, 1957). 

The four cases of vaginal atresia presented 
here were treated in the gynaecological depart- 
ment of the State Medical Service of the Sheik- 
dom of Qatar in the Persian Gulf between 
November, 1957 and March, 1958. 

In each case the general condition of the 
patient was poor and pre-operative blood trans- 
fusions were given. In Qatar the women eat 
separately after the men from whatever rem- 
nants are left for them. Severe iron deficiency 
anaemia is usual. 


Each patient was treated during and after 
operation by Seclomycin, 2 ml. by intramuscular 
injection twice daily. In each case a Foley 
catheter was retained for 24 hours and the 
vagina packed with gauze. 

These cases are presented in the order in 
which they appeared. 


Case 1 

Ruma bint S—., aged about 20 years. Haemo- 
globin 47 per cent. 

This Arab girl was brought unwillingly from 
her desert village by a visiting medical officer. 

She was complaining of amenorrhoea for 3 
years, with recent cyclical lower abdominal pain. 
Her 4 confinements had been followed by the 
salt treatment and she had no living child. 

Examination under anaesthesia in the theatre 
(Fig. 1) showed complete vaginal atresia 1 inch 
from the vulva and the uterus enlarged to the 
size of a 20-weeks’ pregnancy. The uterus was 
mobile and there was no extra-uterine mass. 

Operative relief of the atresia was attempted. 
The epithelium in the vault was incised trans- 
versely and an attempt made to dissect between 
the urethra and the rectum. Two lateral tracts 
were easily made but the denser scar tissue in the 
mid-line could not be split and two tears in the 
bladder were made without tapping the uterus. 
Here any attempt at classical dissection as would 
be made in a case of congenital absence of the 
vagina was abandoned and the haematometra 
located with a lumbar puncture needle. Onc: 
chocolate fluid was obtained the sinus so formed 
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VAGINAL ATRESIA OF ARABIA 





Fic. 1 


Complete vaginal atresia 1 inch from the vulva. Uterus 
size of 20-weeks pregnancy. 


was dilated with Hegar’s dilators through an 
inch and a half of scar tissue, until two fingers 
could be insinuated into the uterine cavity. 
Twenty ounces or more of retained menses were 
released. This tract was enlarged laterally by 
tearing and a plane of cleavage in this dense 
material was found. The recanalized vagina then 
admitted two fingers easily. 

The holes in the bladder were repaired and a 
Foley cathetei inserted. A tube three-quarters of 
an inch in diameter was left in the uterus and the 
vagina packed with gauze. 

The bladder healed by first intention and I 
planned to place a Thiersch graft in the re- 
canalized part of the vagina, using a Stent mould 
made in the dental department. However, the 
patient refused a second operation, being con- 
vinced that she was cured as she had seen a flow 
of menstrual blood. Also she was afraid that her 
husband would take another wife if she stayed 
away longer. 

When she was visited 2 months later by the 
medical officer who had persuaded her to come 
into hospital, her uterus was still palpable per 
abdomen and she had had no further loss of 
blood. 

Vaginal examination was refused but it was 
thought probable that the vagina had adhered 
again. 
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This case was most disheartening as | had 
hoped that with adequate grafting she would 
have had her normal menstruation restored. 


Case 2 

Nadiah bint A—., aged 30 years. Haemo- 
globin 74 per cent. 

This patient came voluntarily to hospital 
complaining of two-months amenorrhoea, then 
abdominal pain and slight bleeding. Her second 
delivery 8 months before and her first 12 years 
before had been followed by the salt treatment 
(Fig. 2). Her vagina was | inch long with a small 
sinus at the right side of the vault. This was 
dilated with Hegar’s dilators and then digitally 
to reveal a normal vagina above containing some 
old blood clot. The cervix was normal posteriorly 
but there were dense adhesions of the anterior 
lip to the anterior vaginal wall. The dilated aper- 
ture in the vaginal vault was incised laterally and 
the upper and lower edges of the vagina united 
with interrupted catgut. A pack of paraflavine 
gauze was left in for 5 days, after which time the 
vagina was virtually normal. 

Unfortunately this patient had separated from 
her husband and had no wish for a new one. 





« 


Fic. 2 


Small sinus in vault. (See inset.) Relatively normal 
vagina above atretic area. 
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Case 3 

Ghariba bint F—., aged about 20 years. 
Haemoglobin 56 per cent. 

This patient, descended from a negro slave, 
complained of two-years amenorrhoea following 
her only delivery. Salt had been applied in the 
puerperium. 

Her vagina was 2 inches long but ended 
blindly. There was a light area of scar tissue in 
the vault with a pin-point granulation in the 
centre (Fig. 3). The uterus was the size of 20- 
weeks’ pregnancy. I had learnt from Case No. 1 
and made no attempt to dissect between the 
urethra and the rectum, but tapped the haema- 
tometra with a lumbar puncture needle through 
the granulation in the vault, and then dilated the 
tract with Hegar’s dilators. 

When the tract was sufficiently dilated to 
admit two fingers I was in doubt whether the 
cavity of the uterus or the upper part of the 
vagina had been reached. 

Even when the uterus contracted down, ex- 
pelling 18 ounces of menstrual fluid, it was not 
possible to tell whether the junction of the lower 
and upper segment was being felt or the junction 
of the vagina with the cervix. 









Fic. 3 


Complete vaginal atresia 2 inches from the vulva. 
Dilated upper vagina. Uterus size of 20-weeks pregnancy. 
Small granulation in the vault. (See inset.) 
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From my experience in the first case I felt it 
unlikely that the patient would stay in hospital 
for a second operation. I therefore united the 
posterior flap of the haematometra cavity to the 
posterior vaginal wall with interrupted catgut. 

A drainage tube was placed in the uterus and 
the vagina was packed. Examination under 
anaesthesia a week later just before the patient 
took her discharge from hospital showed the 
posterior lip of the cervix to be united with the 
posterior vaginal wall and only a } inch in the 
left fornix remained uncovered by epithelium. 
This patient should have had a good functional 
result but she returned to her family and could 
not be traced. 


Case 4 

Miriam bint A—., aged 23 years. Haemo- 
globin 48 per cent. 

The last of these cases was admitted complain- 
ing of constant lower abdominal pain with scanty 
menstruation after her third delivery 15 months 
before. She had had three treatments with salt. 
Pelvic examination showed a completely fibrotic 
pelvis (Fig. 4). The vagina was 14 inches long 
and the pelvis was filled to the brim by an irregu- 
lar mass, presumably an enlarged uterus with 
bilateral haematosalpinges, but the pelvic find- 
ings were obscured by gross scar tissue of carti- 


Fic. 4 


Completely fibrotic pelvis. Pelvis filled by mass of carti- 

laginous scar tissue containing uterus and haemato- 

salpinges. Annular stenosis of the rectum. Vagina 1 inch 
long, narrow sinus leading to the uterus. 
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VAGINAL ATRESIA OF ARABIA 


laginous consistency extending to the pelvic 
walls. This fibrosis also involved the rectum 
which had an annular stenosis 14 inches from the 
anal canal. A pinhole aperture in the vault was 
probed and dilated to admit a drainage tube 
? inch in diameter but no retained blood was 
discovered and the mass appeared to be mainly 
fibrotic tissue secondary to the salt treatment and 
the haematosalpinges. The only feasible curative 
treatment would have been a pelvic clearance 
but this would have been an heroic operation in 
view of the fibrosis, and the patient would not 
agree to her last hope of fertility being removed. 
She left hospital 9 days after the operation. 


Operative relief of the vaginal atresia of 
Arabia is not easy despite the excellent facilities 
available. Great efforts are being made by the 
medical officers in Qatar to stop this custom of 
packing the vagina with rock salt and the cases 
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of atresia now seen are usually the result of salt 
applied 3 or more years ago. 

With the new-found oil wealth modern 
maternity hospitals have been built and all 
patients encouraged to come in for delivery, but 
even then rock salt is sometimes found under a 
patient’s pillow, supplied by a thoughtful visitor. 

It is difficult to apply principles learnt in a 
European community to these areas where the 
necessity for a second operation often cannot be 
understood by the patient or her relatives. It 
would perhaps be helpful to use cortisone in 
addition to operative treatment to prevent con- 
traction of the scar tissue already present. 


I am grateful to Miss Susan M. Robinson, 
M.M.B.A., for her diagrams. 
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A MODIFIED BALL’S OPERATION 


BY 


D. N. Menzies, M.B., F.R.C.S.(Edin.), M.R.C.O.G. 
Senior Registrar 
The Women’s Hospital, Liverpool 


PRURITUS vulvae remains a distressing problem 
because in many cases no remediable cause can 
be found. Patients in this group form a minority, 
estimated by Jeffcoate (1949) at about 8 per cent 
of all cases. But, even amongst those who res- 
pond to medical treatment, complete and lasting 
relief is often not obtained. 

At the beginning of this century Sir Charles 
Ball wrote: 


“One cannot fail to be struck with the enor- 
mous number of distinct diseased conditions 
to which this annoying symptom was attri- 
buted by the various speakers, and large as the 
supposed causes assigned were, the various 
plans of treatment advocated were still 
greater. All the resources, not only of the 
Pharmacopoeia but of the Extra Pharma- 
copoeia, being in turn favoured. 

“The conclusion which naturally presents 
itself from reading this discussion is that the 
etiology of pruritus ani is in many cases inde- 
finite, of the many causes assigned few are 
obviously operative, while on the other hand, 
the majority are purely speculative; also that 
the treatment is frequently unsatisfactory.” 
As his answer to the problem Ball devised the 

now classical operation. His aim was to treat 
what he termed “inveterate pruritus ani” by 
breaking the cycle of pruritus and the trauma of 
scratching. To do this he interrupted the sensory 
nervous pathways by deeply undercutting the 
perianal skin. 

It is interesting to note that he was driven to 
this expedient by his own failure with more con- 
servative measures. The first edition of his 
clinical manual The Rectum and Anus appeared 
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in 1887, to be followed by a second edition in 
1894. In neither of these editions does he mention 
the operation, although in both he gives careful 
accounts of pruritus ani. Not until 1905 did he 
publish the details of his operative approach to 
the problem, but since that time the operation 
has claimed honourable mention in the texts of 
general surgery; although performed infre- 
quently it has perpetuated Ball’s name and is 
still practised and found to be of use. To extend 
its scope to the management of pruritus vulvae it 
is clear that Ball’s original incision must be 
extended. 

In the past some clinicians have claimed good 
results using local vulvectomy. More particularly 
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Fic. 1 
Sensory nerve supply of the vulva. 
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Fic. 2 
An incision encircling vulva and anus. 


local excision is accepted as the correct treatment 
for areas of neurodermatitis. The relief so ob- 
tained is probably the direct result of cutting the 
nerve supply to the affected areas. Properly done 
the modified Ball’s operation resembles a simple 
vulvectomy but without the removal of the 
vulva. 


INCISION 


The siting, shape and extent of the incision 
depend largely upon the locality of the symptoms 
and may thus range from a complete encircling 
of the vulva and anus to more restricted inci- 
sions. In the cases under consideration the 
complete incision (Fig. 2) was used three times; 
it is perhaps the best as there is more certainty of 
relieving symptoms. However, the blood supply 
to the vulval skin is considerably reduced and 
more limited incisions should be safer, theo- 
retically. In practice it is surprising to find little 
difference in the convalescence following either 
type of incision. The more restricted incisions 
may leave the skin of the mons intact (Fig. 3) or 
that behind the anus (Fig. 4); the former was 
used three times, the latter only once. In one 
case the patient underwent the classical opera- 
tion and she is mentioned in more detail below. 


87 
TECHNIQUE 


The incision should be a bold one, carried 
through all the layers of the skin, into the sub- 
cutaneous fat. The skin is then undercut almost 
to the vaginal margin. Such an incision will not 
only divide superficial nerves but also quite large 
branches of the perineal and inferior haemor- 
rhoidal vessels. Unless fairly profuse bleeding 





Fic. 3 
“Horseshoe” enclosing vulva and anus. 





Fic. 4 
“Inverted horseshoe” enclosing mons and labia. 
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has to be stopped then it is unlikely that the 
operation will be successful, the haemorrhage 
being a measure of the thoroughness of the 
undercutting. Needless to say this means that 
haemostasis must be complete at the close of the 
operation. One patient in this series had to be 
taken back to theatre on account of severe bleed- 
ing from a branch of the left inferior haemor- 
rhoidal artery. 

The wound is closed with full depth nylon or 
catgut sutures. These sutures should not be left 
in position longer than five days. In fact, where 
catgut has been used the sutures are best removed 
during the third and fourth days. If they are not 
removed then their wick-like action leads to 
wound infection. With this proviso, catgut 
sutures are more comfortable for the patient. 

Accurate apposition of corresponding points 
on the skin edges is undesirable as a little rota- 
tional distortion should make the regrowth of 
nerve fibrils less certain and slower. Healing is 
surprisingly rapid and complete, except some- 
times around the anus. As far as possible the 
vulva should be kept dry, but if a lotion is re- 
quired a 1/10,000 solution of mercuric per- 
chloride is useful. Greasy applications such as 
flavine emulsion are not beneficial and can delay 
healing. 


CASES 


Over the past three years this operation has 
been performed 8 times at the Women’s Hospi- 
tal, Liverpool. All these operations have been 
performed for patients under the care of Mr. 
Malpas. The 8 cases were picked from 28 cases 
of severe pruritus seen in that time in the Unit. 
Three operations were done in 1956, three in 
1957 and two in 1958, the last at the beginning 
of October. 

For the hospital as a whole a total of 154 
cases of severe pruritus were seen. There were, 
of course, many other patients with a subsidiary 
complaint of minor pruritus but these have not 
been considered. 


AGES 


The ages of the 8 selected patients varied 
between the extremes of 31 and 52 years. Two 
were 36 years old, two 47 and 49 respectively, 
one 44 and one 50 years of age. 
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None of the patients had achlorhydria, 
anaemia or vaginal infection. None had diabetes 
mellitus and no generalized skin conditions were 
included in the selected 8 cases. It is important 
that this operation be regarded as a valuable 
reserve line of treatment and not as an initial 
approach. All patients with pruritus vulvae are 
best subjected to the investigations proposed by 
Jeffcoate as a guide to their treatment. However, 
it is not necessary now to carry out such investi- 
gations as an in-patient procedure. 

For example, the Azure Carbacrylic Resin 
test (Diagnex, Squibb) is much more simple than 
a fractional test meal. Furthermore, a full 
glucose tolerance test is not needed to exclude 
diabetes, two blood samples, one a fasting and 
the other a post-prandial specimen, suffice. Ex- 
amination of the urine should be repeated at the 
time of taking the blood samples. These tests can 
easily be done for an out-patient. 

Even if no aetiological factor is found, em- 
pirical treatment should be tried for some time 
before considering operation, preferably for 
about twelve months. But, if treatment and 
investigation have been done adequately else- 
where, the work need not be repeated. 

It may be claimed that admitting such patients 
to hospital has a certain therapeutic value and 
this is true over a limited period. Most of these 
cases required a short in-patient preparation 
which served to reduce the local inflammatory 
changes. Whether the good effects are due to 
isolation from the home background, rest, or 
medication is doubtful. Whatever the reason, 
experience shows that as soon as the patients 
return home their symptoms recur. In view of 
this it is felt that such use of beds is wasteful. 


DURATION OF SYMPTOMS 


All but 2 of the 8 patients had had symptoms 
for over 4 years. One claimed symptoms over 22 
years and she is now well and comfortable. 


PATHOLOGY 


At the time of operating, biopsy specimens 
were taken from the affected areas. No carcino- 


matous changes were found although in 2 cases | 
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Fic. 5 
Local oedema four days after operation. 
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A MODIFIED BALL’S OPERATION 


there was a marked proliferation of the basal 
layers of the skin. Post-operatively the condition 
of the vulval skin has improved in all cases, as 
judged macroscopically. 


COMPLICATIONS 


Apart from primary haemorrhage, already 
mentioned, there were no real complications. 
One patient had a small adhesion causing a 
“skin bridge’ between the labia, probably be- 
cause the incisions were not sufficiently far 
apart. 

Two others had local oedema after operation 
but this settled by the tenth day (Fig. 5). 

A complaint of numbness was fairly common 
but this was soon forgotten by the patient. How- 
ever, it is of interest that they do not immediately 
accept anaesthesia as a relief from their pruritus. 


FOLLOW-UP 


Follow-up has been complete with one excep- 
tion and this patient merits special mention. 

In 1954 she was admitted with rupture of the 
posterior fornix and this was sutured. Early in 
1956 she had severe pruritus ani and a classical 
Ball’s operation was done. Nine months later she 
again reported with a torn vagina but no pruri- 
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tus. Her vagina was again repaired but she has 
not attended the clinic since discharge from 
hospital. 

All the patients improved and only 2 com- 
plained of any persisting pruritus. Both these 
patients could deal with their symptoms effec- 
tively by using mercuric perchloride lotion on 
the vulva. It has been heartening to see how 
grateful these patients are for the relief they 
obtain. 


CONCLUSION 


This paper is to recall a relatively simple pro- 
cedure which can be of help in cases of chronic 
pruritus vulvae. In selected cases relief from 
symptoms can be obtained and this in turn leads 
to regression of secondary inflammatory changes 
seen on the vulva. 
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THE last maternal death from eclampsia at 
University College Hospital, London, occurred 
15 years ago, in 1944; the patient was an obese 
29-year-old white woman whose blood pressure 
rose from normal to 200/100 mm. Hg with gross 
oedema and albuminuria in the 37th week of 
pregnancy. She died, undelivered, after two 
eclamptic convulsions and post-mortem exami- 
nation showed an aorta the size of a normal 
femoral artery. 

As an isolated finding this aortic hypoplasia 
might be considered as a curiosity, but palpation 
of the aorta at Caesarean sections and crude 
caliper measurement of external aorta diameters, 
led the author to believe that a narrow aorta is 
quite common in women with severe early pre- 
eclampsia or eclampsia. 

Hermann (1929) reviewed the post-mortem 
examinations of 77 women who had died of 
eclampsia and reported aortic narrowing (aorta 
angusta) in 47 per cent of them, associated with 
generalized arterial hypoplasia. By contrast, 
aorta angusta was found in only 6-5 per cent of 
patients who had died of other conditions at the 
same hospital. 

Hermann gives measurements of the aorta at 
various levels in 5 of these women, but it is not 
clear whether he refers to the diameter or the 
circumference of the vessel, nor does he state 
whether these are internal or external measure- 
ments. “‘Querdurchmesser” surely means “‘trans- 
verse cross measure’’, yet his narrowed aortae 
measured 2-5 to 3 cm. above the iliac bifurca- 
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tion, which would be very wide indeed as 
diameters: it can only be concluded that he had 
slit the anterior wall of the aorta open longi- 
tudinally and referred to the “‘transverse cross 
measure” of the opened and flattened vessel 
wall, which would have been better described as 
the circumference. In this case the true internal 
diameter of these aortae must have been some- 
thing less than 1 cm. which is certainly narrow. 

Isolated findings of aortic hypoplasia in 
eclamptic women were recorded by Hintzpeter 
(1872), Seeger (1890), Oberlander (1895), 
Schrieber (1896), Schickele (1896) and Somner 
(1898) before the turn of the century, and there 
have been many similar reports since then, but 
only Hermann seems to have collected a series 
large enough for analysis. 

Brugsch (1922) stressed the importance of in- 
vestigating the size of the heart and the size of the 
blood vessels in any study of constitutional pre- 
disposition and pointed out that two men with 
the same outer form may have arterial vascular 
capacities differing by as much as two to one. 
Discussing narrowness of the aorta and sub- 
arterialization, he stated: “‘There exist people 
whose vascular system causes restriction of the 
range of activity of the organs, because the 
developing vascular system has been exposed to 
injurious conditions, either during intra-uterine 
life or after birth.” 

Hinselmann (1924) expressed his belief that 
there was an insufficiency of the arterial vascular 
system in eclampsia, probably due to congenital 
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hypoplasia, but he reasoned that this insuffici- 
ency must correct itself, because eclampsia 
hardly ever recurs in a second pregnancy. 


RECURRENT PRE-ECLAMPSIA 


While one must agree with Hinselmann that 
pre-eclampsia and eclampsia occur mainly in 
first pregnancies, there is one particularly inter- 
esting, though fortunately rare, type of true pre- 
eclampsia which is recurrent; moreover, this 
occurs in non-diabetic women who have neither 
renal disease nor hypertension when not preg- 
nant. 

Any woman, pregnant with one foetus, who 
develops severe toxaemia before the 32nd week 
in her first pregnancy, has about a fifty per cent 
chance of a recurrence of toxaemia at about the 
same stage in her next pregnancy, and, if she 
does have a recurrence, she is likely to have it 
again in nearly all of her succeeding pregnancies. 
The earlier the stage of gestation when toxaemia 
appears in a first pregnancy, the greater seems to 
be the chance of a recurrence in a second 
pregnancy. 

Another way of assessing the prognosis is by 
birth weight. It was surprising to find in a small 
series, that if the birth weight of the child of a 
first toxaemic pregnancy is less than 5 pounds 
(2-27 Kg.) there seems to be a fifty per cent (12 
out of 24) chance that the foetus of the next 
pregnancy will not survive. 

The majority of women with pre-eclampsia 
develop it during the last four weeks of preg- 
nancy or in labour, give birth to healthy mature 
children and usually reach term without toxae- 
mia in subsequent pregnancies. 

It is severe early toxaemia which tends to be 
recurrent and presents the main problem, so the 
present investigation is directed towards the 
study of these women. Women whose toxaemia 
resulted from twin pregnancy, diabetes mellitus, 
chronic nephritis or essential hypertension have 
not been included. 

If aortic hypoplasia, which is a permanent 
abnormality, predisposes to pre-eclampsia, one 
might expect to find it in otherwise healthy 
women who have had severe early toxaemia in 
their first pregnancies. 

The obstetric histories of women with recur- 


rent toxaemia show that intra-uterine foetal 
death sometimes occurs without any signs of 
toxaemia. This is clearly illustrated by the history 
of Mrs. C.R. (Patient No. 5) who had severe 
early toxaemia in 5 out of 6 pregnancies, the 
exception being provided by an intra-uterine 
foetal death in the 3rd pregnancy at 26 weeks, 
about the same stage at which she developed 
toxaemia in previous and subsequent pregnan- 
cies. 

Similarly, unpublished animal experiments by 
the author have shown that too drastic a limita- 
tion of the uterine blood supply of the bitch 
before pregnancy resulted in missed abortion 
with absorption of several foetuses, while res- 
triction of the uterine blood supply by clamping 
the aorta in late pregnancy produced hyper- 
tension. 

For these reasons women who have had re- 
current intra-uterine foetal deaths have also been 
included in this study. 


CLINICAL STUDY OF PAST PRE- 
ECLAMPSIA 


Women who have had eclampsia, severe 
early pre-eclampsia, recurrent pre-eclampsia or 
recurrent intra-uterine foetal death without pre- 
eclampsia are sometimes referred to hospital for 
advice before embarking on a further pregnancy. 

While it is undoubtedly correct to be optimis- 
tic towards a woman who developed toxaemia 
in the last month of her first pregnancy and was 
delivered of a mature stillborn child, the severe 
early or recurrent toxaemias need thorough in- 
vestigation before a prognosis can be given; these 
women are therefore studied when they are not 
pregnant in an attempt to discover how they 
differ from normal. 

The patient’s history may disclose familial 
hypertension or a familial tendency to pre- 
eclampsia or some adverse factor which may 
have influenced the patient’s neonatal develop- 
ment, such as asphyxia, prematurity, maternal 
pre-eclampsia, or, like Mrs. C.R. (Patient No. 
5), that she was born as the smaller of twins. Her 
physique, if plethoric, may suggest familial hyper- 
tension, while asthenia combined with a small 
stature seems to be more usual in women with 
arterial hypoplasia. 
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Diabetes mellitus, severe anaemia, Rhesus iso- 
immunization, essential hypertension, chronic 
nephritis, Raynaud’s disease, chronic pyelo- 
nephritis, hydronephrosis, coarctation of the 
aorta, phaeochromocytoma, polycystic disease of 
the kidneys, renal tuberculosis, unilateral renal 
atrophy, uterine hypoplasia and uterine anoma- 
lies have all been found from time to time and 
seem to predispose to pre-eclampsia. Other 
features of the past pregnancy itself, such as 
multiple pregnancy, hydatidiform mole or acci- 
dental separation of the placenta following ver- 
sion, may have caused toxaemia at the time but 
are not likely to recur. 

In practice the most useful routine tests for the 
investigation of these patients seem to be urine 
analysis, urine microscopy, the urine concentra- 
tion and dilution test, blood urea, intravenous 
pyelogram, full blood count and the cold pressor 
test of Hines and Brown (1933). 

The cold pressor test is carried out as follows: 
the person to be tested is kept lying down for 
20 minutes or more, the blood pressure being 
recorded every 5 minutes until it has reached a 
basal level. The opposite hand is then placed in a 
bowl of ice and water at 4 or 5° C. for 1 minute 
and the blood pressure is recorded after 30 sec- 
onds and at | minute. The hand is then removed 
from the bath and dried and the pressure recorded 
every 2 minutes until it returns to the base level. 
The highest normal peak is placed at 145 mm. 
Hg and in this study any woman whose blood 
pressure rose to 150 mm. Hg systolic or 100 
mm. Hg diastolic has been regarded as a hyper- 
reactor who is likely to develop clinical hyper- 
tension later in life. 


INVESTIGATION 


After excluding major organic disease, one is 
left with a group of women who seem quite 
healthy in the non-pregnant state: it was postu- 
lated that these women might have aortic or 
uterine arterial hypoplasia. They were therefore 
offered investigation of their uterine blood 
supply by low aortography under general 
anaesthesia. 

Both husband and wife have been consulted 
beforehand and the risk of this investigation has 
been explained, but this has been weighed against 
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the possible advantage which may result if a 
defective uterine blood supply is found and 
treated by pre-sacral neurectomy. 

It is explained to each couple that the whole 
procedure is experimental and only those who 
are still keen for operative treatment if needed, 
are subjected to the X-ray examination. 

Cautious conservatism over the use of a 
potentially dzengerous technique has led to a 
careful selection of patients; over a 2-year 
period only 8 women following severe early pre- 
eclampsia and 2 following recurrent foetal 
deaths have been studied in this way. Two other 
pelvic angiograms carried out on gynaecological 
patients before pelvic floor repair, as part of 
another investigation, are also available as con- 
trols, for these women had both previously had 
non-toxaemic pregnancies; thus we have a total 
of 12 aortograms available for study. 

No patient was investigated until at least 3 
months had elapsed since her last pregnancy and 
usually there had been a much longer interval. 
An attempt was made to admit patients for 
pelvic angiography towards the end of their 
menstrual cycles, so that the pictures obtained 
might be comparable one with another, but this 
was not always achieved. 


METHOD 


Seldinger’s (1953) percutaneous femoral (cath- 
eter replacement of the needle) technique was 
used throughout, as this is very much safer than 
the lumbar approach for aortography. A poly- 
thene tube was inserted into one femoral artery 
below the inguinal ligament and passed up as far 
as the aortic bifurcation, where 30 ml. of 70 per 
cent Diaginol (sodium acetrizoate—May and 
Baker) was quickly injected using firm pressure 
on the plunger of a syringe. Twenty ml. of Uro- 
grafin 76 per cent (Schering) was used in latercases. 

Injection of dye into the renal arteries was 
avoided in all but two patients. 

A hysterogram was combined with the pelvic 
angiogram of one patient, but all pelvic manipu- 
lation was avoided in the others as it was sus- 
pected that this might have caused a reflex 
uterine artery spasm. 

Radiation dosage was minimized by the use of 
the Schonander rapid film changer, for this 
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machine only exposes the patient momentarily 
when a picture is being taken. Usually one plain 
film was taken first; then a run of 6 films at one 
a second was started at the moment of starting 
the injection of the radio-opaque dye. In this 
way the lowest part of the aorta and the pelvic 
arteries were clearly shown. No femoral com- 
pression was used. 


MEASUREMENT OF AORTA DIAMETERS 


After the angiography, but while the dye-filled 
polythene tube was still in situ in the terminal 
aorta, lead shielding was laid in place over all 
but a small area of the abdomen. One X-ray film 
was then exposed twice from two anode positions 
5 cm. on either side of the midline, using the 
same known anode film distance. 

In this way a double image of the polythene 
tube in the aorta was obtained. By measurement 
of the image shift resulting from a known anode 
shift at a known distance, the aorta-film distance 
could be calculated. 

Knowing the aorta-film distance, a factor was 
obtained for correction of the diameter of the 
aorta image, from which the true internal aorta 
diameter was obtained. 

In 4 patients investigated before the anode 
shift technique was employed, it has been 
necessary to use arbitrary correction factors 
based on the aorta film distances of patients of 
similar build. 

Measurement of the diameter of the aorta 
image on the X-ray film was made at the level of 
the intervertebral disc between the 2nd and 31d 
or the 3rd and 4th lumbar vertebrae depending 
on whether the bifurcation was high or low. 


Case NOTES 


(1) Mrs. G.B. (U.C.H.—P.6261.) Height 5 feet 0 inches. 
Weight 106 pounds. 

First Pregnancy in 1953, when aged 28. There was 
severe pre-eclampsia, onset 28 weeks. The labour was 
induced at 32 weeks with spontaneous delivery of a living 
female child weighing 2 pounds (910 g.). The child was 
treated for spasticity till 1 year old but is now quite well. 

1956—On investigation when not pregnant she proved to 
be a nervous, asthenic woman who fears a further 
pregnancy. Blood pressure 120/60 rose to 140/90 with 
cold pressor test—normal response. Renal tract normal. 
Small size of uterus confirmed by hysterogram. 

7th November, 1956: a pelvic angiogram carried out on 
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the 19th day of a 25-day menstrual cycle showed a narrow 
aorta with a corrected internal diameter of 11-7 mm. at 
lumbar 3-4 level. The uterine arteries appear diminutive 
but this may be a reflex spasm resulting from the simul- 
taneous hysterogram. 

Diagnosis—Aortic hypoplasia. 

Second pregnancy: 26th February, 1957, incomplete 
10-week abortion completed by curettage. 

21st May, 1957. Pre-sacral neurectomy and appendi- 
cectomy performed. 

Third pregnancy—1,800 calorie high protein, low 
carbohydrate diet and bed rest at home throughout most 
of this pregnancy. This third pregnancy was completely 
non-toxaemic, apart from an odd period of hypertension 
from 20 to 22 weeks when her blood pressure ranged from 
118/70 to 160/112. Her biood pressure remained normal 
and never rose above 140/90 during the rest of pregnancy. 

20th March, 1958. Spontaneous rupture of membranes 
at 39 weeks. Completely painless first stage of labour. 
Assisted delivery (on 21st March) of twins weighing 5 
pounds 14 ounces (2,670 g.) and 6 pounds (2,710 g.) both 
alive and well. Blood pressure 120/80 during last week of 
pregnancy. No albuminuria. Slight ankle oedema. 


(2) Mrs. M.D. (U.C.H.—AD.4948.) Height 5 feet 3 
inches. Weight 131 pounds. 

First pregnancy in 1954, aged 24. Missed abortion. 
Foetus died at 14 weeks and aborted at 24 weeks. No 
hypertension. 

1955. Uterine hypoplasia was diagnosed by a gynae- 
cologist who treated her with Pregnyl (gonadotrophin) 
1,000 units twice weekly for 4 months. 

Second pregnancy, 1956. Severe pre-eclampsia came on 
at 27 weeks. Blood pressure 155/105. Albumin + + +. 
Intra-uterine foetal death at 28 weeks. Spontaneous 
delivery of a macerated stillborn foetus at 29 weeks. 
Placenta small with multiple infarcts. Blood pressure 
110/70, 8 weeks post-partum. 

1957—Investigation when not pregnant. Healthy-look- 
ing, well-nourished woman who said she has been 
advised never to have another pregnancy. Physical and 
other examinations revealed no abnormality beyond an 
excessive response to the cold pressor test; her blood 
pressure rose from a resting level of 120/85 to 140/110. 
Uterus now normal size. 

14th January, 1957. A pelvic angiogram on the 34th 
day of a 35-day cycle showed a corrected internal aorta 
diameter of 13-2 mm. at lumbar 3-4 level. The uterine 
arteries appear to be normal. 

Diagnosis—Mild labile hypertension. 

Third pregnancy, 1957-58. Strict 1,800 calorie high 
protein, low carbohydrate diet resulted in a weight loss of 
6 pounds between the 9th and 40th weeks of pregnancy. 
Complete bed rest from 9th to 18th and 28th to 40th week 
but a mild hypertension of 140/90 at 28 weeks rose to 
150/100 at term. No albuminuria. A living female child 
weighing 3 pounds 13 ounces (1,740 g.) was obtained 
after surgical induction of labour at term. The placenta 
showed many old white infarcts. 

6th June, 1958. Pre-sacral neurectomy and appendicec- 
tomy performed 4 months post-partum. 

cB 
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(3) Mrs. P.E. (U.C.H.—AE.9748.) Height 5 feet 3 
inches. Weight 119 pounds. Patient’s mother had hyper- 
tension and albuminuria in both her pregnancies; her 
first child was stillborn and the patient, her second child, 
was born prematurely. Mother died of coronary throm- 
bosis aged 50. 

First pregnancy in 1956, aged 25. Blood pressure rose 
from 130/80 at 16 weeks to 190/110 at 28 weeks. Albu- 
minuria maximum 4 g. per litre. Urinary infection treated 
with sulphamezathine. Intra-uterine foetal death occurred 
at 33 weeks. Spontaneous delivery of stillborn male child 
weighing 3 pounds 3 ounces (1,450 g.) at 33 weeks. Per- 
sistent puerperal hypertension 145/100 to 180/110 mm. 
Hg. 

1957—Investigation when not pregnant. Healthy- 
looking woman of slight build. Complains of an aching 
pain in left loin ever since childbirth and occasional 
white flecks in urine recently. Escherichia coli urinary in- 
fection found and treated with Furadantin. Renal function 
fair. Intravenous pyelogram normal. Blood pressure rose 
from 122/84 to 150/105 with cold pressor test. 

28th August, 1957. Pelvic angiogram on 21st day of 28- 
day cycle, showed a very narrow hypoplastic aorta. The 
aortic bifurcation is high, occurring at the level of the 
intervertebrai disc between the 3rd and 4th lumbar verte- 
brae. The corrected internal aorta diameter is 10-3 mm. 
at the level of the 3rd lumbar vertebra. Marked external 
iliac artery spasm is shown on the side of the puncture 
(Figs. 5a and 5b). 

Diagnosis—Aortic hypoplasia and labile hypertension. 
(Chronic pyelonephritis suspected.) 

17th September, 1957. Pre-sacral neurectomy performed. 

Second pregnancy in 1958. 1,800 calorie high protein, 
low carbohydrate diet. Blood pressure rose from 120/80 
at 14 weeks to 130/100 at 23 weeks when she was admitted 
to hospital and treated with Apresoline and Serpasil. 
Blood pressure rose to 170/110 and slight albuminuria 
appeared at 35 weeks. Surgical induction of labour at 36 
weeks. Completely painless first stage of labour. Spon- 
taneous delivery of a living male child weighing 5 pounds 
(2,280 g.). The placerita showed several white infarcts. 


(4) Mrs. K.I. (U.C.H.—AG.7656.) Height 5 feet 9 
inches. Weight 162 pounds. Mother and one brother 
hypertensive. 

First pregnancy in 1957, aged 28. Blood pressure rose 
from 120/80 in early pregnancy to 150/90 at 21 weeks. 
Serpasil 0-25 mg. b.d. prescribed at this time, but blood 
pressure 200/124 and urine loaded with »Ibumin on ad- 
mission to hospital at 28 weeks. Stillborn child weighing 
2 pounds 8 ounces (1,140 g.) delivered at 30 weeks; 
placenta grossly infarcted. 

1958—Investigation when not pregnant. Healthy- 
looking woman of good stature with high facial colour 
and exuberant personality. Blood pressure 150/100 
settled to 120/80 at rest. Renal function satisfactory, 
Intravenous pyelogram—l! cm. difference between the 
lengths of the two kidneys, also 1 cm. difference between 
thickness of renal cortices (equivocal findings). 

17th February, 1958. An aortogram on 18th day of a 
28-day menstrual cycle showed a corrected internal aorta 
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diameter of 14 mm. at lumbar 2-3 level. The asymmetry 
of the two kidneys was corroborated but no cause for this 
was demonstrated in the arterial tree. Pelvic arteries not 
shown. 

Diagnosis—Mild essential hypertension. 

A reducing diet was advised. Apresoline 25 mg. and 
Serpasil 0-1 mg. daily were prescribed on 11th March, 
1958, to be taken continually so that she would be under 
medication before and during her next pregnancy, in the 
hope of improving the vascularity of the foetal implan- 
tation site. 

Second pregnancy—L.M.P. 4th May, 1958. The initial 
blood pressure at 12 weeks was 122/76. She continued on 
the same dosage of Serpasil and Apresoline throughout 
pregnancy and her blood pressure varied between 124/74 
and 135/85. There was no albuminuria nor oedema. 

Labour was induced by low rupture of the membranes 
at 39 weeks: she was delivered of a healthy girl weighing 
6 pounds 13 ounces (3,100 g.) on 3rd February, 1959, 
after a 4-hour labour. The placenta appeared normal. 

After delivery both Apresoline and Serpasil were dis- 
continued and her blood pressure was 130/100 6 weeks 
later at the postnatal clinic. 


(5) Mrs. C.R. (U.C.H.—D.8750.) Height 4 feet 10} 
inches. Weight 96 pounds. This patient was born as the 
smaller of dissimilar twins and is still much smaller than 
her twin sister. One of her two elder sisters is said tc be 
hypertensive. 

First pregnancy in 1948, aged 20. Admitted to hospital 
with pre-eclamptic toxaemia at 26 weeks. Blood pressure 
200/130. Albumin 1} g. per litre in urine. Abdominal 
hysterotomy. Stillbirth. 

Second pregnancy in 1951, aged 24. Admitted to hospi- 
tal at 21 weeks with toxaemia. Blood pressure 176/120. 
Albumin 4 g. per litre. Spontaneous delivery of a still- 
birth at 29 weeks. 

Third pregnancy in 1952, aged 25. Virtually non- 
toxaemic pregnancy. Intra-uterine foetal death at 26 
weeks. Maximum blood pressure 140/84. Albumin 4 g. 
per litre on one occasion only. 

Fourth pregnancy in 1953, aged 26. Admitted for bed 
rest at 20 weeks. Maximum blood pressure 150/108. No 
albuminuria. Lower segment Caesarean section at 36 
weeks resulted in the delivery of a living male child weigh- 
ing 3 pounds 103 ounces (1,650 g.) which has survived. 

Fifth pregnancy in 1956, aged 28. Anaemia treated with 
oral iron. Haemoglobin 8 g./100 ml. rose to 12 g./100 ml. 
during pregnancy. Admitted at 28 weeks with toxaemia. 
Blood pressure 190/110. Albumin 4 g. per litre. Spon- 
taneous delivery of a stillborn child weighing 1 pound 4} 
ounces (590 g.) at 29 weeks. 

Sixth pregnancy in 1957, aged 29. Bed rest in hospital 
from 8 to 16 weeks. Rhesus agglutinins present for the 
first time. Readmitted at 30 weeks with mild toxaemia 
which became more severe. Maximum blood pressure 
160/110. Albumin 2 g. per litre in urine. Lower segment 
Caesarean section at 35 weeks. A living male child weigh- 
ing 3 pounds 6 ounces (1,530 g.) was obtained which did 
well in hospital, but died of pneumonia at home when 
10 weeks old. 
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AORTIC HYPOPLASIA AND ITS SIGNIFICANCE IN 


1958—Investigation when not pregnant. An asthenic 
woman of small stature with a definite impairment of 
intellect. Haemoglobin 16-3 g./100 ml. Uterus clinically 
normal. Cold pressor test—her blood pressure rose from 
120/80 to 138/94 mm. Hg, which is a normal response. 

Urine, renal function tests and intravenous pyelogram 
all normal. 

26th June, 1958. Pelvic angiogram on the 2nd day of 
menstruation. The aorta is narrow, its corrected internal 
diameter is 12-4 mm. at the level of the third lumbar 
vertebra. The internal iliac arteries are also narrow, but 
the uterine arteries appear to be normal. 

Diagnosis—Aortic hypoplasia. 

As she is desperately anxious for a second child, pre- 
sacral neurectomy has been advised, but this has not yet 
been carried cut. 


(6) Mrs. H.P. (U.C.H.—P.6221). Height 5 feet 7 
inches. Weight 122 pounds. Apart from migraine as a 
child and an attack of jaundice at 10 years of age, this 
patient had always been well; her father had been refused 
for the army because of hypertension. 

First pregnancy in 1953, aged 22. Admitted to hospital 
with toxaemia at 31 weeks. Maximum blood pressure 
180/130. Albumin 0-2 g./litre in urine. Lower segment 
Caesarean section at 35 weeks resulted in a male child 
weighing 4 pounds 4 ounces (1,930 g.) which died of 
hyaline membrane of the lungs after 24 hours. 

Second pregnancy in 1955, aged 24. Admitted with 
toxaemia at 32 weeks and delivered by Caesarean section 
at 37 weeks. This time she obtained a living female child 
weighing 5 pounds 11 ounces (2,580 g.) which survived. 

1957—Investigation when not pregnant. Although she 
wants another child, she has avoided another pregnancy 
for fear of further headaches and visual disturbances. 
Physical examination—a_ healthy-looking woman of 
average build. Pelvic examination revealed a typical 
hypoplastic uterus, which was surprising in a woman who 
had had two pregnancies. The cold pressor test gave an 
excessive response, the blood pressure rising from 126/88 
to 140/100. A catheter specimen of urine showed sterile 
pyuria. Renal function tests were normal, but intravenous 
pyelography and culture for Koch's bacillus are wanting. 

26th June, 1957. A pelvic angiogram on the 10th day 
of a 28-day menstrual cycle showed a normal aorta with 
a corrected internal diameter of 14-2 mm. at the level of 
the disc between the 3rd and 4th lumbar vertebrae. Small 
uterine arteries were demonstrated. The labile hyper- 
tension and the sterile pyuria still need investigation but 
the patient has moved to another district and cannot be 
traced. 


(7) Mrs. P.W. (U.C.H.—AG.3652.) Height 5 feet 34 
inches. Weight 108 pounds. Apart from bronchitis, this 
girl had been well all her life. She gave a family history of 
asthma, but none of hypertension. 

First pregnancy in 1958, aged 19. Her blood pressure 
rose from 110/65 at 15 weeks to 210/120 at 33 weeks with 
albuminuria 8 g /litre, when she was admitted with facial 
oedema, epigastric pain and visual disturbances. Lower 
segment Caesarean section produced a living male child 
weighing 3 pounds 11} ounces (1,690 g.) which survived. 
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Investigation 3 months after delivery. A healthy-looking 
woman of average build. The only physical abnormality 
detected was that the peripheral pulses beyond the femoral 
arteries were difficult to detect. Urine, renal function tests 
and excretion pyelogram were normal. The cold pressor 
test gave a minimal response, her blood pressure rising 
from 100/60 to 120/70. 

29th September, 1958. Pelvic angiogram on the 21st 
day of a 25-day menstrual cycle showed a narrow aorta 
with a corrected internal diameter of 10-9 mm. The com- 
mon iliac, internal iliac and uterine arteries were also 
narrow. 

Diagnosis—Aortic hypoplasia. 

A presacral neurectomy before her next pregnancy has 
been advised. 


(8) Mrs. J.K.H. (U.C.H.—AH.8907). Height 5 feet 2 
inches. Weight 110 pounds. There had been no serious 
illnesses; her mother was 40 when the patient was born 
as a breech. 

First pregnancy in 1958, aged 26. Her blood pressure 
had risen from 112/76 to 130/86 but there was no oedema, 
nor albuminuria when she started in labour at 36 weeks. 
Six hours after delivery of a living child weighing 
5 pounds (2,270 g.) she had an eclamptic fit with hyper- 
tension 150/100 and 8 g./litre of albumin in her urine. She 
recovered completely within 24 hours of delivery apart 
from a left foot drop thought to be due to pressure on the 
lateral popliteal nerve at the neck of the fibula. 

1958—Examination 8 months after delivery. An intelli- 
gent, co-operative patient of asthenic build. She had been 
breast-feeding till 3 weeks previously and there had 
been no menstruation since delivery. A left foot drop and 
impaired sensation over the lateral aspect of the left foot 
were still present but there were some signs of recovery. 
The uterus was small, firm and anteverted; the breasts 
were large, pendulous and still active. The cold pressor 
test showed an excessive response, her blood pressure 
rising from 104/66 to 144/100. 

The urine, renal function tests and excretion pyelo- 
gram were all normal. An electroencephalogram showed 
abnormal bursts of non-focal spikes on photic stimula- 
tion; this is not uncommon in someone who has had an 
eclamptic fit. 

10th September, 1958. Pelvic angiography showed a 
narrow aorta with a corrected internal diameter of 
11-7 mm. The internal iliac and uterine arteries were also 
narrow. 

Diagnosis—Aortic hypoplasia, labile hypertension and 
an abnormal electroencephalogram. 

Prognosis. In view of these findings, a recurrence of 
toxaemia seems highly probable but as she managed to 
get a living child weighing 5 pounds in her first pregnancy 
no operative treatment was advised. Very close observa- 
tion in her next pregnancy should suffice. 


(9) Mrs. R.M.R. (U.C.H.—AH.0140.) Height 5 feet 
3 inches. Weight 126 pounds. This patient had a non- 
toxic cystadenoma of the thyroid gland removed at 22 
years of age. 

First pregnancy in 1956, aged 29. Foetal movements 
ceased at 24 weeks and the foetus was aborted at 27 weeks. 
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Second pregnancy in July, 1957. Spontaneous 24-weeks 
abortion followed by currettage. 

Third pregnancy in October, 1957. She was admitted to 
hospital with hyperemesis at 15 weeks and again for rest 
at 21 weeks, but intra-uterine foetal death occurred at 36 
weeks. She was delivered of a macerated stillborn child 
weighing 3 pounds 1 ounce (1,390 g.) at 37 weeks. The 
placenta showed calcification and fibrinoid degeneration. 
There was no hypertension nor proteinuria in any of the 
3 pregnancies. 

March, 1958—Investigation when not pregnant. A 
healthy-looking woman of average build. Hands exces- 
sively sweaty, but no other signs suggestive of thyrotoxi- 
cosis. Uterus normal sized but cochleate in shape. All 
urinary investigations normal. The cold pressor test gave 
a normal response; her blood pressure rose from 124/76 to 
140/94. 

5th March, 1958. A pelvic angiogram on the Sth day of 
a 28-day menstrual cycle showed a narrow aorta with a 
corrected internal diameter of 11-7 mm. in front of the 
3rd lumbar vertebra. The uterine arteries were also 
definitely smaller than normal. 

Diagnosis—Aortic hypoplasia. 

Operation, 11th March, 1958. A presacral neurectomy 
was performed with a view to improving the uterine 
blood supply. 

Fourth pregnancy. She remained well during this preg- 
nancy and her blood pressure varied between 100/65 and 
130/80, but she was admitted to hospital at 35 weeks for 
bed rest. Labour commenced spontaneously on 6th 
March, 1959, at 41 weeks: after a virtually painless 
labour lasting 4} hours she gave birth to a healthy girl 
weighing 7 pounds 8 ounces (3,400 g.). The placenta was 
normal. 


(10) Mrs. M.W. (U.C.H.—AD.4996.) Height 5 feet 
1 inch. Weight 142 pounds. This patient reported no 
serious illnesses, her sister apparently had toxaemia in all 
4 pregnancies. 

First pregnancy in 1950, aged 28. Spontaneous abor- 
tion at 8 weeks followed by curettage. 

Second pregnancy in 1952, aged 30. Spontaneous abor- 
tion at 24 weeks followed by curettage. 

Third pregnancy in 1954, aged 32. In this pregnancy she 
was treated with lutoform, ethisterone and stilboestrol 
till 32 weeks. Very mild signs of toxaemia were noted. 
She had oedema and a blood pressure of 132/90 at term, 
but there was no albuminuria. Low forceps delivery for 
foetal distress produced a stillborn child weighing 6 
pounds 15 ounces (3,150 g.). 

1957—Investigation when not pregnant. She was a some- 
what obese patient of short stature, with some oedema 
of the ankles. Renal and other investigations all proved 
normal. The cold pressor test showed a normal response, 
her blood pressure rising from 110/60 to 130/84. 

4th February, 1957. Pelvic angiography on the 10th 
day of a 26-day menstrual cycle showed a normal aorta 
with a corrected internal diameter of 13-8 mm. at the 
level of the disc between the 3rd and 4th lumbar verte- 
brae. The uterine arteries were large (Figs. 4a and 4b). 
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Diagnosis. Bad obstetric history of unknown cause. She 
was advised to try again. 

Fourth pregnancy in 1958, aged 35. This pregnancy was 
non-toxaemic but there was a slight ante-partum haemor- 
rhage at 34 weeks. Spontaneous premature labour 
occurred at 354 weeks and she gave birth to a living male 
child weighing 5 pounds 12 ounces (2,600 g.). The 
placenta was bipartite with a velamentous insertion of 
the cord. 


(11) Mrs. O.N. (U.C.H.—AB.9958.) Height 5 feet 2 
inches. Weight 164 pounds. 

This patient was 53 years old when admitted to hospital 
in 1956 for repair of a procidentia. She gave a history of 
7 normal confinements between the ages of 21 and 37, 
the babies’ birth weights ranging from 7 pounds 4 ounces 
(3,290 g.) to 10 pounds (4.540 g.); there had apparently 
been no complications during any of the pregnancies. 
Pelvic angiography was carried out after catheterization 
of the ureters to demonstrate the relationships of the 
ureters and the uterine arteries before and after operation. 
Films showed a normal aorta with a corrected internal 
diameter of 14-8 mm. at the level of the disc between the 
3rd and 4th lumbar vertebrae. The external iliac arteries 
were large and somewhat tortuous. The internal iliac and 
uterine arteries were also large. 


(12) Mrs. M.K. (U.C.H.—J.2048.) Height 5 fect 3 
inches. Weight 126 pounds. 

This patient was aged 41 in 1957 when she was ad- 
mitted to hospital with second degree vault prolapse and 
stress incontinence of urine. She was 36 years old in her 
first pregnancy when she obtained a child weighing 
7 pounds 154 ounces (3,614 g.) without any signs of 
toxaemia. 

Her second pregnancy at 38 years of age had also been 
non-toxaemic and she had produced a child weighing 
11 pounds 2$ ounces (5,050 g.) which survived after 
resuscitation. 

23rd October, 1957. Pelvic angiography on the 22nd 
day of a 26-day menstrual cycle showed a normal aorta 
with a corrected internal diameter of 13-3 mm.: normal 
iliac and uterine arteries were also shown. 


RESULTS OF THIS INVESTIGATION 


Table I shows the corrected internal diameters 
of the aortas of the 12 women who have been 
investigated and also the uncorrected measure- 
ments of their common iliac, internal iliac and 
uterine arteries as taken directly from the X-ray 
films. 

The true internal diameters of the aortas in 
this small series range from 10-3 to 14-8 mm.; 
the narrowest belongs to a woman who has had 
recurrent pre-eclampsia, bearing a stillborn ch.ld 
weighing 3 pounds and a live child weighing 
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TABLE I 


Showing the corrected internal diameters of the aortas of 12 non-pregnant women, obtained by percutaneous femoral 
aortography, and measured between the levels of the 2nd and 4th lumbar vertebrae 


















































Correc- Uncorrected Image Diameters Cold Pres- 
ae ted = Test 
Pati- Histories esponse. 
ent For Details see Internal Common Internal Uterine Maximum Diagnosis 
No Case Reports Aorta Iliac Hliac Arteries Blood Pres- 
F Diameter Arteries Arteries a al ; 
in mm. in mm. in mm. : = —-> 
mm. Hg 
1 Pre-eclampsia at 28 weeks 0941-7 *8-0 *5-0 +8 140/90 Aortic hypoplasia 
2  Pre-eclampsia at 27 weeks 13-2 9-5 5-2 2-7 **140/110 Pre-essential hyper- 
tension 
3 Pre-eclampsia at 28 weeks **10-3 607-6 *4-5 2:0 **150/105 Aortic hypoplasia and 
pre-essential hyper- 
tension 
4 Pre-eclampsia at 28 weeks 14-0 10-0 6:0 Notdemon- **150/100 Pre-essential hyper- 
strated tension 
5 Recurrent pre-eclampsia 
at 26 to 30 weeks *12-4 8-5 *4-7 2-2 138/94 Arterial hypoplasia 
6 Recurrent pre-eclampsia 14-2 9-0 *5-0 1-7 *140/100 Pre-essential hyper- 
at 31 to 32 weeks tension 
7  Pre-eclampsia at 33 weeks **10-9 *7-8 *5-0 1-6 120/70 Aortic hypoplasia 
8 Post-partum eclampsia at 0041-7 8-5 $93 -9 *1-4 *144/100 Aortic hypoplasia and 
36 weeks pre-essential hyper- 
tension 
9 Recurrent intra-uterine $911-7 8-1 *5-0 *1-0 140/94 Aortic hypoplasia 
foetal death 
10 Bad obstetric history 13-8 10-0 5-5 2:3 130/84 Cause not known 
11 Normal pregnancies. 14-8 11-5 71 2:3 Not done Normal 
Procidentia 
12 Normal pregnancies. Stress 13-3 8-7 5-6 2-0 Not done Normal 
incontinence of urine 
Measurements considered 12-5 8-0 5-0 1-5 Arterioles/ 
abnormal and marked or less or less or less or less_ B.P. rising 
with an asterisk if mean above 150 
diameter of: systolic or 
100 diastolic 


on cold test 





The uncorrected diameters of the images of the common iliac, internal iliac and uterine arteries are shown; also the 
results of cold pressor tests on the same women are given; those results considered abnormal have asterisks. 

The patients numbered 1 to 8 were all women who liad had severe early pre-eclampsia and it is evident that all of them 
showed abnormalities either of arterial hypoplasia or of an excessive response to the cold pressor test, or both. 
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5 pounds, while the widest belongs to a woman 
who had had 7 normal pregnancies, bearing 
large babies whose birth weights ranged from 7 
to 10 pounds. 

These aortic measurements might not seem 
very different; however, Poiseuille’s law for 
rigid tubes states that, when pressure and vis- 
cosity are constant, the flow of a fluid is propor- 
tional to the 4th power of the diameter of the 
pipe. This means that a 15 mm. pipe has 5 times 
the flow capacity of a 10 mm. pipe under the 
same conditions of pressure and viscosity. It is 
little wonder then, that a woman with a 10 mm. 
aorta needs hypertension in late pregnancy to 
keep her foetus alive! 

Unfortunately there are only two aortograms 
of women after normal pregnancies, to compare 
with the abnormals in this series; this is because 
one cannot subject normal women to aorto- 
graphy. However, this difficulty has been over- 
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Here the birth weights of the babies are plotted against 

the corrected internal diameters of their mothers’ ab- 

dominal aortas, which were measured above the iiac 
bifurcation. 

There is some semblance of a curve here, but a more 

linear relationship is shown in Figure 2 where the 4th 

powers of the aortic diameters are plotted against the 
birth weights. 
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come by plotting graphs of the babies’ birth 
weights against the corrected diameters of their 


mothers’ aortas in Figure 1, and the birth weights | 


against the 4th powers of the aorta diameters in 
Figure 2; all the babies born to the 12 patients 
before treatment by presacral neurectomy are 
included. 

There is some semblance of a curve in Figure 
1, and a more linear relationship in Figure 2. 

Statistical analysis shows that the relationship 
between birth weight and the 4th power of the 
aorta diameter becomes significant at the 5 per 
cent level, if all patients with excessive cold pres- 
sor responses are excluded: this manceuvre 
seems justifiable as the hypertensive women have 
small babies even though their aortas are normal 
and they therefore tend to obscure the relation- 
ship in Figure 2. 

Five of the 8 women with a history of severe 
early pre-eclampsia and | of the 2 women with 
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Showing the relationship between the birth weights of 
babies and the fiow capacities of their mothers’ aortas. All 
patients studiec. are shown here and the known birth 
weights of all babies born to them before treatment by 
presacral neurectomy are included. This relationship 
becomes significant at the 5 per cent level if all patients 
with excessive cold pressor responses are excluded. 
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a history of intra-uterine foetal death, had 
aortic hypoplasia (aortas less than 12-5 mm. 
wide): the other 3 women who had had severe 
early pre-eclampsia showed evidence of labile 
hypertension as detected by excessive responses 
to the cold pressor test, their blood pressures 
rising to 140/100, 150/100 and 140/110 mm. Hg 
respectively, within 1 minute of immersing a 
hand in ice cold water. 

The cold pressor test is believed to detect the 
earliest stage of essential hypertension; it would 
therefore seem that there are two main groups of 
women who are predisposed to severe early pre- 
eclampsia, the one having an early stage of 
familial or essential hypertension and the other 
having aortic hypoplasia. 

No accurate correction factor is available for 
the images of the common iliac, internal iliac 
and uterine arteries, as the artery-film distances 
are not known, but it is interesting to note that 
these vessels also tend to be narrow in patients 
with aortic hypoplasia. 

The X-rays do not show the arterioles in the 
uterine wall, whose calibre, in any case, is 
probably functional rather than anatomical; 
however, the earliest stage of essential hyper- 
tension is characterized by arteriolar spasm, and 
there is no reason to suppose that the uterine 
arterioles are exempt from this generalized dis- 
ease. For this reason, the results of the cold 
pressor tests have been inserted above the cap- 
tion “arterioles” in Table I and these vessels 
have been judged abnormal and marked with an 
asterisk where the cold pressor response was 
excessive. 

Thus, in all 8 women there was a factor limit- 
ing the uterine blood flow: in those with aortic 
hypoplasia, the limiting factor was inadequacy 
of the larger arteries supplying the uterus, and, 
in those with an excessive response to the cold 
pressor test, it was an increased arteriolar resis- 
tance to blood flow within the uterus itself. 


PROGNOSIS AND TREATMENT 


It will not be possible to give an accurate prog- 
nosis on the basis of these investigations until 
many more patients have been studied; but 
eventually it should be possible to decide which 
patients are likely to succeed in a future preg- 


nancy without treatment and which patients are 
likely to have a recurrence of intra-uterine foetal 
death or severe early pre-eclampsia. 

One hopes that the pelvic vascular hyper- 
trophy of one pregnancy may in some degree be 
carried over into the next, and either delay or 
prevent the onset of toxaemia; this usually 
occurs to some extent, but if the initial inade- 
quacy was too great, the benefit of parity may 
only mean that the patient, who had pre- 
eclampsia at 28 weeks in her first pregnancy, 
develops it at 32 weeks in her second: she may 
again have a small child which fails to survive. 

Undoubtedly the blood vessels of healthy 
young subjects are capable of great vascular 
hypertrophy, as evidenced by the fact that the 
blood flow of a remaining kidney may be doubled 
within 3 or 6 months after excision of the 
opposite kidney. However, this compensatory 
hypertrophy does not occur after nephrectomy 
in patients with even mild essential hypertension. 

Loss of the ability for vascular hypertrophy 
then, would seem to be one of the main prob- 
lems confronting us in hypertensive or pre- 
hypertensive women desirous of children. 

Excellent results have been reported by Nixon 
(1958) from the use of Apresoline 25 mg. and 
Serpasil 0-1 mg. 5 times a day in severe hyper- 
tensives, when these drugs are given both before 
and during pregnancy. Equally good results may 
be obtained by the use of the same combination 
of drugs in a smaller dosage for labile hyperten- 
sives, who have an earlier stage of the same dis- 
ease; however, the treatment must be started 
before pregnancy, so that the fertilized ovum can 
imbed itself in a vascular implantation site and a 
good blood supply may be available at the 
critical stage of implantation. The placentae of 
hypertensive women are often so small as to 
limit foetal growth and no amount of treatment 
in late pregnancy can alter this. Patients with 
labile hypertension, which might not warrant 
treatment per se, may safely be treated with 
Apresoline 25 mg. and Serpasil 0-1 mg. daily, 
and the results of pregnancies on this regime are 
most gratifying. 

There is no established treatment for aortic 
hypoplasia, but presacral neurectomy is the 
treatment under trial for those women waho are 
anxious for a family; the successful results of 
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Here the birth weights of 4 babies born to 3 women with 
aortic hypoplasia, after treatment by presacral neurec- 
tomy, are shown. 

Comparison with Figure 2 shows that the birth weights 
of these infants are considerably higher than those born 
to any of the mothers with similar aortic diameters before 
treatment. The two points close together represent the 
twins born to patient No. 1 after treatment; if their 
weights had been added together the resultant point 
would have fallen above the top of the graph! 


subsequent pregnancies in 3 women (shown in 
Fig. 3) are definitely encouraging. One cannot 
influence the capacity of the aorta, but sympa- 
thetic denervation of the uterus may increase the 
proportion of the aortic blood which flows to the 
uterus over that which flows to the legs: these 
patients have therefore been advised to rest their 
legs in late pregnancy even after presacral 
neurectomy. 

Patient No. 3 had both an excessive cold 
pressor test and also the narrowest aorta in the 
series, 10-3 mm. wide; she had recurrent pre- 
eclampsia even after presacral neurectomy, but 
logically she should have received treatment for 
her labile hypertension as well. It is encouraging 
that patient No. | managed to bear large twins 
without toxaemia, after sympathetic denervation 
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of the uterus, in spite of having an aorta only 
11-7 mm. wide. 


DISCUSSION 


The work of Browne and Veall (1953) and of 
Morris, Osborn and Wright (1955), has shown 
that the uterine and retro-placental blood flow is 
reduced to a half or a third of normal in pre- 
eclampsia. However, it is not known whether 
this utero-placental ischaemia results from pre- 
eclampsia or whether it is the cause of this 
disease. 

The present finding of aortic hypoplasia in 5 


out of 8 women who had suffered severe early | 


pre-eclampsia, and the finding of an excessive 
response to the cold pressor test in the other 3 
women, clearly demonstrates the abnormalities 
which prevented the development of inadequate 
uterine blood supply in late pregnancy; these 
abnormalities are inherent in the constitution of 
the individuals, so they could not have resulted 
from the pre-eclampsia and it is logical to assume 
that they may have caused it. 


Ogden, Hildebrand and Page (1940), van | 


Bouwdijk Bastiaanse and Mastboom (1949) and 
Gyéngyéssy and Kelentey (1958) have all shown 
that experimental ischaemia of the gravid uterus 
of the dog or the cat causes hypertension, while 
no hypertension results from ischaemia of the 
non-pregnant uterus. 

Thompson and Tickner (1949) have shown 
that the mono-amine oxidase activity of the 
human placenta is inversely proportional to the 
oxygen tension: thus we can envisage the placen- 
ta as producing a pressor substance when it is 
ischaemic and as destroying the same substance 
when it is well oxygenated. 

The hypertension of pre-eclampsia has been 
shown by Hamilton (1950) to be a high output 
hypertension, so it is conceivable that the pla- 
centa controls its own blood supply by a physio- 
logical process, which only becomes pathological 
in excess. 

Beker of Arnhem in Holland (1929) demon- 
strated the larger calibre of the uterine arteries 
of the multiparous cow compared to the primi- 
parous animal and in 1948 he confirmed this in 
the human uterus. As a result of these and other 
studies, he propounded the theory that pre- 
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AORTIC HYPOPLASIA AND ITS SIGNIFICANCE IN 


eclamptic toxaemia occurs in human pregnancy 
if the uterine blood flow fails to meet the de- 
mands of the foetus; one may postulate that 
either pre-eclampsia or foetal death occurs when 
the placenta is hypoxic for any reason. 

The uterine blood flow may be inadequate 
because the blood vessels supplying the uterus are 
narrow, as in arterial or uterine hypoplasia, or 
diseased, as in essential hypertension or chronic 
nephritis; alternatively normal blood vessels 
may be inadequate to supply twins or the large 
foetus of a diabetic mother. 

Another cause of placental hypoxia is the 
exclusion of maternal intervillous blood, as by 
retro-placental haemorrhage, or by swelling of 
the chorionic villi as in hydatidaform mole and 
erythroblastosis foetalis, all of which are fre- 
quently associated with toxaemia. 

On this theory, any woman would develop 
pre-eclamptic toxaemia if pregnancy continued 
long enough, and the only alternative is foetal 
death which sometimes occurs. 


SUMMARY 


Investigation of women after severe early or 
recurrent pre-eclampsia, by aortography using 
Seldinger’s percutaneous femoral catheter tech- 
nique, has revealed that 5 out of 8 of these 
women had aortic hypoplasia; the other 3 were 
found to have excessive responses to the cold 
pressor test. 

These findings are taken as evidence in favour 
of the placental ischaemia theory of the aetiology 
of pre-eclampsia. 

Presacral neurectomy has been used in an 
attempt to improve the uterine blood supply in 
women with arterial hypoplasia. The results 
obtained in 3 women who have since become 
pregnant are encouraging. 

Oral medication with a combination of Apre- 
soline and Serpasil has been used for women 
with labile hypertension who have had un- 
successful pregnancies and it is recommended 
that this treatment should be started in anticipa- 
tion of a future pregnancy. 


ADDENDUM 


Since this article was submitted for publica- 
tion, one further patient has been investigated 
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after eclampsia in the 33rd week of pregnancy. 
She has been found to have aortic hypoplasia 
with a corrected aorta diameter of 10-8 ml., as 
well as pre-essential hypertension, as shown by 
an excessive cold pressor test. 
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H. Spira,* M.B., B.S., D.Obst.R.C.O.G. 


Obstetrician 
“Imahuth” Hospital, Haifa 


THE major social problem of spontaneous 
abortion seems to be influenced neither by race 
nor geographical factors. In analyses from 
Great Britain, United States of America and 
Soviet Russia figures showed rates varying from 
11 per cent to 20 per cent—a remarkably similar 
finding (Malpas, 1938; Schoeneck, 1952; Hertig 
and Livingstone, 1944; Ivanov-Smolensky, 
1950). 

In spite of many investigations during the 
past, the aetiology of spontaneous abortion is 
in many cases still far from being clear. How- 
ever, the studies performed during the last two 
decades, especially those in endocrinology, and 
in the psychosomatic factors of human repro- 
duction, have widened the horizon of our 
knowledge. The opinion that all abnormalities 
of embryonic and foetal development are due 
to faulty implantation resulting from disease of 
the uterine lining is no longer completely 
accepted. The abortion may be either the result 
of pelvic lesions or systemic disease, or, con- 
siderably more frequently, the result of endocrine 





* At present Obstetric Registrar. West Herts Group, 
England. 


102 


disturbances, emotional imbalance, hetero- 
geneous blood groupings or inherited lethal or 
sub-lethal genes. There are factors in the 
aetiology of abortion which are non-recurring, 


and others which lead to consecutive failures. | 


The determination of aetiology and the preven- 
tion of its recurrence in a particular case require 
an intensive study and even then the search may 
not be always successful. 

In the present study the term habitual 
abortion is accepted only for cases with at least 
3 consecutive spontaneous abortions in the 
previous history. The search for causative factors 
during recent years has been directed more and 
more to the endocrine functions. After the 
exclusion of serological, haematological, defici- 
ency states and other factors, investigation has 
been concentrated particularly on the hormonal 
functions of the corpus luteum and placenta. 
Thanks to the basic experimental results of 
Allen and Corner (1939), Courrier and Colonge 
(1950), Knaus (1950), and others, the significance 
of the corpus luteum of pregnancy and its 
steroid hormones is now more clearly under- 
stood. Nelson and Evans (1954) proved th: 
combined influence of the two ovarian hormones 
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experimentally. Lack of protein is known to 
produce abortions in 90 per cent to 100 per cent 
of rats. Nelson and Evans observed that with 
oestrogens 20 per cent to 30 per cent of these 
cases can be salvaged; with progesterone 70 per 
cent to 80 per cent and, with a combination of 
both, no losses of pregnancy occurred. In the 
human the relationship between the corpus 
luteum and pregnancy is not yet clear. It has 
been generally accepted in the past that the 
corpus luteum of pregnancy is vital for successful 
pregnancy but a number of reports of the early 
removal of the corpus luteum with continuation 
of pregnancy are known (Ben-Aderet, 1956; 
Tulsky and Koff, 1957). Recent studies of 
Pearlman and Thomas (1953) and Zander and 
von Miinstermann (1956), demonstrate the 
presence of progesterone in appreciable amounts 
in the placental tissue and the placental blood; 
the conclusion being that the secretion of 
progesterone is taken over by the trophoblast. 
Thus the present concept of hormonal control of 
pregnancy in the human rests on the admission 
that it is essentially the progesterone which plays 
the vital role in the maintenance of the preg- 
nancy, independent of the source of its pro- 
duction be it the corpus luteum or the growing 
trophoblast. The ability of the trophoblastic 
tissue to take over the function has to be related 
to its age, to maternal constitution, to genetic 
and other factors. The functional disturbance of 
the adrenal cortex may be another factor to be 
considered as interfering in the normal pro- 
gesterone activity (Polishuk and Hochstaedt, 
1957). However, it is most likely that the 
irritability of the uterus caused by progesterone 
deficiency is the primary pathogenic factor in 
a good many spontaneous abortions. 
Proceeding from the fact that many abortions 
occur regularly during the assumed time of the 
“change-over” (that is from the 3rd to the 4th 
month of pregnancy when the trophoblast is 
believed to take over the onus of progesterone 
supply) Simonnet and his colleagues (1954) 
introduce the conception of the “endocrine 
abortion” in which, “‘after exclusion of general 
and local aetiologic factors, the spontaneous 
abortion occurring during the first four months 
of pregnancy is due largely to endocrine dis- 
orders”. Consequently many attempts at hor- 
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monal treatment of spontaneous and habitual 
abortions have been made, but with as many 
varying results—so that the good results of 
Smith (1948), could not be fully confirmed by 
others (Bevis, 1951; Robinson and Shettles, 
1952; Ferguson, 1953). Interesting results show- 
ing the beneficial effect of progesterone in such 
cases were reported by Wilson (1955), but 
statistically these investigations are inconclusive, 
as he reports on 6 cases only. The results of 
hormona! treatment depend above all on the 
aetiology of the abortion. Naturally there is no 
hope in attempting to treat by hormones an 
abortion due to other than hormonal causes. 
We agree, therefore, with Bishop (1954) in his 
cautious appraisal of the therapeutic value of 
hormones in pregnancy, and consider that 
hormonal treatment is to be ordered solely in 
cases known to be hormonally implicated. 

In the present study we have carried out a 
quantitative determination of the urinary chori- 
onic gonadotrophin (C.G.) and the cytological 
examination of the vaginal smear (Shorr, 1940; 
Papanicolaou, Traut and Marchetti, 1948; 
Zinser and Wied, 1951). 


AIMS 
Our aims are: 

(a) To describe our criteria and interpretation 
of cytological findings in hormonal dis- 
turbances of pregnancy based on the 
experience gained by differential counts of 
vaginal cells in about 10,000 smears. 


To apply this method of exfoliative cytology 
as a routine in the diagnosis of hormonal 
factors involved in the pathogenesis of 
habitual abortion. 

To compare the value of this method with 
that of the quantitative determination of 
C.G. 


(d) To draw conclusions about the reliability of 
the cytohormonal method in the treatment. 


(b 


~_— 


(c) 


METHODS 


The quantitative determination of C.G. was 
performed according to Hon and Morris (1954, 
1955). In the examination of the sensitivity of 
the test animals we employed standard chorionic 
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gonadotrophin (Pregnyl, N.V. Organon, Oss, 
Holland). The percentage response is directly 
proportional to the amount of hormone in- 
jected. The minimum amount of C.G. required 
to produce a 100 per cent reaction is calculated 
from a dose-response curve. 

C.G.-values greater than 8,000 I.U. per litre 
of urine are considered “normal’’. Values of 
4,000-8,000 I.U./l are considered “relatively 
low” and values less than 4,000—“pathologically 
low’’. These figures are referred to the period 
between the 2nd and 4th month of pregnancy. 
Their estimation rests on the experience of our 
laboratory and may not be identical with 
estimations of other laboratories—due to 
climatic circumstances and to conditions in- 
fluencing bioassays. For the cytohormonal 
examination of the vaginal smears, material 
was taken from a previously untouched anterior 
part of the upper vaginal wall—using a dry 
bivalve speculum. Care was taken to avoid con- 
tamination from the cervix and the posterior 
fornix. The epithelium was scraped gently and 
uniformly. The staining method was that of 
Pundel (1952), with Haematoxylin-Harris-Shorr. 
For establishing the percentages in the differ- 
ential count, 300-500 cells in 10 fields were 
counted. From a statistical point of view, the 
probable error of the percentage in counting 
300 cells is +0-5—-+1-5 and in counting 500 
cells the probable error is +0-1—0-85 (Dunn, 
1929). 

We found that the cytological picture of the 
normal and the hormonally disturbed pregnancy 
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may be classified into 4 types, as follows: 
Type 1. Usually associated with normal 
pregnancy. 
Type 2. Slight progesterone deficiency. 
Type 3. Moderate progesterone deficiency. 
Type 4. Marked progesterone deficiency. 


The so-called “cytolytic smear” may occasion- 
ally occwr and is associated with a “normal 
pregnancy”’. It is evidenced by a large number 
of Bacillus vaginalis (Déderlein) which appear 
longer than usual, many free (iso-karyotic) nuclei 
and lack of leucocytes. 

The differential counts of the above types of 
vaginal smear are shown in Table I. This 


arrangement of the vaginal smear differential ' 


count provides a reliable interpretation and a 
precise survey of findings. 

Every “shift to the right” in the cytogram 
means a depression of progesterone activity. 
A “shift to the left”, within the limits of the 


cytogram is to be considered as a spon-| 


taneous rise of the endogenous progesterone 
activity or as a consequence of exogenous 
progesterone medication. 

Generally the differential count of the vaginal 
cells in our patients was performed once a week, 
beginning in the first weeks of pregnancy. 


MATERIAL 


Since the usefulness of a method in this field 
can be thoroughly estimated only in cases with 
a bad prognosis, we have limited our study to 


BLE I 


The Vaginal Cytogram of the Normal and Endocrine Disturbed Pregnancy 








—_— Superficial 
T Parabasal endiote Navicular Non- Cornified Eosinophil 
ype Cells Cells cornified Cells Cells 
Cells 
Cells 
Normal pregnancy 0 50-80 10-50 5-20 0-15 0-10 
Slight progesterone deficiency 0 30-60 5-15 5-30 15-25 10-20 
Moderate progesterone deficiency 0 20-45 0-10 20-40 25-40 20-30 
Marked progesterone deficiency 0 0-30 0-5 30-50 40-60 30-50 





(3) 


rel: 
col 
of | 
the 


tio: 
ob: 
val 


tov 
or 

in | 
no! 
the 


ob: 
relz 
her 


def 





ILOGY 


lows: 
ormal 


y. 
iency. 
ncy. 

1sion- 
ormal 
umber 


ppear 
nuclei 


yes of 
This 

ential ' 

ind a 


gram 
tivity. 
f the 
spon- | 
erone 
nous 


iginal 
week, 


; field 
with 
dy to 


ophil 
Ils 


$s86s 


( 


VAGINAL CYTOLOGY AS A GUIDE TO THE TREATMENT OF HABITUAL ABORTION 


habitual aborters, and our present study will be 
concerned exclusively with rigorously selected 
cases. 
The principles of selection were the following: 
(1) Normal anatomy of the uterus and cervix 
and a functionally adequate endometrium. 
(2) At least 3 consecutive spontaneous abortions 
which occurred within the first 4 months of 
pregnancy. 
(3) Exclusion of general aetiological factors. 
According to this pattern, the present work is 
related to a total number of 140 out-patients 
coming from diverse localities and settlements 
of the Northern area of the country, seen during 
the last 4 years. 


RESULTS 


In many cases normal smears and normal 
C.G.-values were found at the initial examina- 
tion, but soon after a “shift to the right” was 
observed. Such shifts from normal smears to the 
various types of deficiency smears occurred in 48 
of our cases. In most of them the shift occurred 
towards the end of the 2nd month of pregnancy 
or in the Ist half of the 3rd month, although 
in a small number the smears continued to be 
normal until the 4th month and then a “shift to 
the right” occurred. In 19 cases of these 48, the 
C.G.-values decreased too. As a result of this 
observation we classified every case, not in 
relation to her initial smear, but according to 
her lowest progesterone finding. 

In 118 patients (84 per cent) progesterone 
deficiency could be detected by the vaginal 
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TABLE II 


The Results of the 140 Pregnancies in Relation to the 
Cytological Findings 











‘ Full-termed 
Abortions aes 
Vaginal No. of Deliveries 
Smear Cases Per Per 
No. No. 
cent cent 
Type I 22 6 27 16 73 
Type II 27 5 19 22 81 
Type II 71 24 34 47 66 
Type IV 20 13 65 7 35 





smear differential count (see Table II). In 27 
cases there was a slight progesterone deficiency, 
in 71 cases a moderate deficiency and in 20 
cases a marked progesterone deficiency. Low 
C.G.-values were found in 56 cases (40 per cent). 
(Table III.) 

On the basis of these findings, without waiting 
for clinical signs of approaching abortion, daily 
progesterone medication was ordered. The daily 
dose was generally adjusted according to the 
cytological findings: cases with slight progester- 
one deficiency received 25 mg. progesterone 
intramuscularly, those with moderate progester- 
one deficiency received 50 mg. daily and those 
with marked progesterone deficiency received 
75-125 mg. daily. This schedule was generally 
kept in most of our cases, but not rigorously in 
all of them. The treatment was continued until 
no progesterone deficiency could be observed 
in the weekly vaginal smear. The daily pro- 
gesterone dose was then gradually reduced, but 


TABLE III 
Comparison Between Cytological Findings and C.G.-values 





C.G.-values in 1.U./L. 


No. of 





Type of 





Vaginal Smear Cases Above 4,000- Less than Abortions Deliveries 
8,000 8,000 4,000 
a ae a 22 22 0 16 
as re ne 27 17 7 3 5 22 
lil .. 71 39 21 11 24 47 
_ 20 6 8 6 13 7 
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TABLE IV 
The Results of 29 Pregnancies with Progesterone Deficiency—but without Treatment 











C.G.-values 
Type of No. of ~ = —___—- : ere 
Vaginal Smear Cases Above 4,000- Less than Abortions Deliveries 
8,000 8,000 4,000 
II 6 4 I 3 3 
15 11 3 l 11 4 
IV. 8 3 3 2 8 0 





never suddenly interrupted. In many cases a 
“shift to the right’”’ occurred again after de- 
creasing the progesterone dose which was then 
increased until a normal smear was obtained. 
When the vaginal smear continued to be normal 
for at least 2 consecutive weeks, treatment was 
discontinued gradually. 

Due to circumstances beyond our control, 29 
patients with diagnosed progesterone deficiency 
of various degrees did not receive treatment at 
all. At the time the vaginal differential cell 
counts of these cases indicated progesterone 
deficiency, the C.G. levels were “‘pathologically 
low” in 4 and “relatively low” in 7 patients, but 
normal in the other 18. Of this group 22 aborted 
and 7 delivered at term. (Table IV.) 

In the group of the 89 treated patients, full- 
term deliveries were reached in 69 cases (78 
per cent). (Table V.) 

In the case of 8 women who received pro- 
gesterone in spite of a normal vaginal differ- 
ential count, we observed that the injection was 
followed by a prompt “shift to the right’’. 


ILLUSTRATIVE CASE REPORTS 

Case Report No. 1 

Mrs. S.B., aged 33 years, gravida-6, had a normal full- 
time delivery in 1945. During 1951-1955 she experienced 
4 consecutive spontaneous abortions. We saw her first 
in the 2nd month of her 4th pregnancy (1955) as she 
complained of vaginal bleeding. The cytological finding 
was “marked progesterone deficiency” and the patient 


aborted before treatment could be given. Two months } 


later complete investigation for a pathogenic factor was 
made. All the results were within normal limits. Gynae- 
cological examination, endometrial biopsy and hystero- 
salpingography were normal. 

She reappeared | year later in early pregnancy. The 
cytological diagnosis was “moderate progesterone 
deficiency”. The C.G.-value was 16,000 I.U./l. Treat- 
ment with progesterone, 50 mg. daily, was commenced. 
As soon as the vaginal smear indicated an increase of 
progesterone activity, the dosage was reduced to 25 mg. 
daily. 

The uterus developed normally with the pregnancy. 
After 2-months treatment, cytological findings and 
C.G.-values being normal, the injections were dis- 
continued. The patient reached term and was delivered 
of a healthy female child weighing 3,200 g. 


Case Report No. 2 
Mrs. M.L., aged 28 years, gravida-5, was admitted for 


TABLE V 
Results of 140 Pregnancies in Relation to Replacement Therapy 





140 Habitual Aborters 


Progesterone deficiency—118 


Treated 89 Not treated 29 


69 deliveries 


7 deliveries 


24 per cent 


No progesterone deficiency—22 
| 
| 
No treatment 
16 deliveries 


72-5 per cent 


; 
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treatment on 3rd March, 1955, complaining of vaginal 
bleeding for 2 days. Her last menstrual period was 
Ist January, 1955. 

Past History. Menarche 13, menstrual cycle 4/27. 
First marriage 1948, spontaneous abortion at 5 months 
following the death of her husband. Second marriage in 
1952. She then had one ectopic pregnancy followed by 
3 consecutive spontaneous abortions between 1953 and 
1955. In her general and gynaecological examinations, 
nothing abnormal was detected. On admission vaginal 
examination showed a slightly enlarged right ovary and 
an 8-week pregnancy. The vaginal cell differential count 
showed a moderate progesterone deficiency and a 
C.G.-value of 40,000 I.U'./1. Treatment ordered was 
progesterone 50 mg. i.m. daily. After 2 weeks this was 
reduced to 25 mg. daily in accordance with cytological 
findings. The cytological picture became normal and 
examinations were continued to the end of the 4th 
month of pregnancy with no change. On 15th October, 
1955, the patient was delivered of a live, full-time, 
female child. 

In August, 1957, the Hogben test being positive after 
two-weeks amenorrhoea, she was instructed to have 
regular vaginal smears carried out through her local 
doctor, as in her last pregnancy. Unfortunately the local 
doctor went on leave and his substitute, not being 
familiar with our methods, ordered bed rest and omitted 
the collection of the vaginal smears and the C.G, 
determinations. As bleeding started in late November, 
1957, the vaginal smear, performed at last, 
indicated “marked progesterone deficiency”, although 
the C.G. determination was 32,000 I.U./1. High pro- 
gesterone dosage was ordered, but it was too late. On 
admission’ to hospital for persistent blood-stained 
discharge in December, 1957, a small, hard uterus, 
enlarged to 10 weeks was found and a diagnosis of missed 
abortion made. Curettage was performed and a carneous 
mole removed. 


Case Report No. 3 

Mrs. E.R.C., aged 31 years, had 4 abortions in her 
history, the Ist one in the 3rd and the others in the 4th 
month. Since the Ist abortion occurred in 1948, during a 
period of war, a psychological cause was assumed and 
for her last pregnancy (1954) she was brought to her 
sister in town and received psychiatric care and bed rest. 
She aborted as previously. 

Complete physical, radiological and endocrine exam- 
inations were performed with no abnormal findings. In 
July, 1955, she became pregnant. Weekly cytological 
examinations and C.G. determinations were within 
normal limits. No treatment was ordered. Suddenly, in 
October, towards the end of her 4th month, a type III 
smear “moderate progesterone deficiency” occurred and 
the C.G. level dropped from 40,000 to 12,000 I.U./I. 
Progesterone 50 mg. a day was ordered and after 2 
weeks of treatment the differential count of the vaginal 
cells was normal again. Progesterone dosage was 
gradually reduced and treatment discontinued. The 
cytological examinations were continued to the end of 


* her Sth month, but revealed no further change. The 
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pregnancy ended in the full-term delivery of a healthy 
baby. 


DISCUSSION 


The method described for recording the 
cellular pattern of the vaginal smear in preg- 
nancy is a comprehensive one, including all the 
important cellular features of the vaginal 
epithelium. The index of karyopyknosis is 
doubtless the most reliable one, but we believe 
that this criterion alone is not indicative enough 
for a conclusive cyto-hormonal diagnosis. Thus 
we have to take into account the histochemical 
reaction of the cytoplasm (acidophilic colour 
reaction due to deposition of eleidin); the 
relation of superficial, fully cornified cells to 
superficial, non-cornified cells (superficial cells 
with pyknotic nuclei, and superficial cells with 
vesicular nuclei) and the relation of the super- 
ficial squamous epithelial cells to all other 
layers of epithelium. 

By this method of presenting the differential 
count, it was possible to perceive the slightest 
changes in the vaginal epithelium due to hor- 
monal inadequacy, and thus to detect the 
necessity to increase or decrease the dosage. 
Quantitative C.G. determination, detects endo- 
crine deficiency in 40 per cent of the cases, 
compared with 84 per cent cases detected by the 
cytological method. The cause of this difference, 
we assume, in a number of cases may be that 
the progesterone lack is due to a lack of C.G. 
which is elaborated by the trophoblast for the 
purpose of maintaining progesterone secretion. 
In these cases, deficiency smears and low 
C.G.-values are found. In other cases the 
C.G.-secreting Langhans cells of the villi 
(Evans and Simpson, 1950) may be normally 
active, while a lack of response occurs in the 
progesterone-secreting tissue. In such cases, 
progesterone deficiency will be found, but 
C.G.-values will be normal. Be that as it may, 
the method of exfoliative cytology appears 
clearly the more sensitive, revealing both kinds 
of disorder. In addition, the described method 
of interpretation of the vaginal differential 
count is able to answer questions referring to the 
time, quantity and duration of treatment. As 
seen in Case No. 3, hormonal treatment was 
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needed for only 2 weeks, while no additional 
therapy or care was ordered and the patient 
maintained her pregnancy. We had a fair 
number of patients of this kind whose treatment 
was stopped very quickly, trusting the results 
of the control examination. 

The general advantage of estimating hormonal 
activity by cytological methods becomes even 
more important due to the fact that the cells of 
the vaginal epithelium respond to hormonal 
activity earlier and more sensitively than any 
other easily accessible site of the genital tract, 
as recently emphasized by Stoll (1954). 

The incidence of endocrine factors as a cause 
of abortion among our cases is high. However, 
taking into consideration that our cases have 
been selected after exclusion of all other known 
aetiological factors, the high frequency is not 
surprising. It supports, in our view, the theory 
of the previously mentioned “endocrine abor- 
tion” of Simonnet et a/. (1954). 

Although the process of the breakdown of the 
decidua, following the deprivation of oestrogen 
and progesterone caused by the failure of the 
chorion to secrete C.G. is generally accepted, 
there are some investigators who advise against 
the use of sex hormones in the treatment of 
spontaneous abortion (Javert, 1956). It is our 
opinion that mild changes are reversible by well- 
timed interference, pre-supposing the ability of 
chorionic trophoblastic tissue to engage in 
hormonal activity. In Case Report No. 2, Mrs. 
L.M. lost 3 babies in succession. According to 
Malpas (1938), her chances to carry the next to 
term are minimal. Receiving progesterone treat- 
ment controlled by suitable methods she delivers 
a healthy, full-term baby. Next time, control is 
neglected and, though bed rest is ordered, 
abortion occurs again. 

No less significant is the general statistical 
aspect of our results; against 24 per cent of 
deliveries in the not-treated group, we have 78 
per cent deliveries in the group treated according 
to our schedule. In all these cases, endocrine 
deficiency was diagnosed. Hence, it is our con- 
viction that spontaneous abortion often occurs 
with quite normal infants who can be salvaged. 

Regarding the allegations of psychological 
effect in our treatment, there are many hints that 
the nervous system plays an important role in 
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the maintenance of pregnancy. These factors are 
still obscure for the time being and the associ- 
ation of the gynaecologist with the endo- 
crinologist and the psychiatrist is needed to 
shed more light oa the subject. Prior to the above 
therapy, our patients had experienced a total of 
511 pregnancies, 439 (86 per cent) of which 
ended in spontaneous abortion. At least half of 
them had aborted previously while on therapy 
with diets, vitamins and iron preparations, 
sedation, bed rest, psychotherapy and even 
sporadic doses of oestrogen and/or progesterone. 

Here are to be mentioned patients like that of 
Case Report No. 3 who previously aborted in 


spite of active psychological treatment but now ~ 


succeeded with our therapy. 

There is further to be considered the com- 
parison of the patients of our two groups; the 
one with normal hormonal findings and the 
other with hormone deficiency who did not 
receive any treatment. In the former group there 


were 72 per cent of successes and only 24 per ! 


cent in the latter, in spite of the fact that both 
of them received the same “‘care’’, i.e., the 
collection of specimens for the cytological 
examination. 


CONCLUSIONS 


The differential count of the vaginal cells was 
found to give us an improved method of 
diagnosis, as well as a guide to the treatment of 
the endocrine-disturbed preg:.ancy. 

In a series of 140 selected habitual aborters, 
the foetal salvage rate was increased from 24 
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per cent in the non-treated patients to 78 per | 


cent in the treatec group. 

The comparison of the two methods of 
diagnosis leads to the conclusion that exfoliative 
cytology is more sensitive than that of the 
quantitative C.G. determination. 


SUMMARY 


A series of 140 cases of habitual abortion in 
which local and general disease has been 
excluded, is analyzed in relation to the hormone 
picture as shown by the vaginal smears and the 
C.G. estimation. 
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VAGINAL CYTOLOGY AS A GUIDE TO THE TREATMENT OF HABITUAL ABORTION 


The sensitivity of these two methods in 


. diagnosing impending abortion is compared and 


contrasted. Treatment is controlled by repeated 
vaginal smears. 

The results are broken down to provide a 
control series of cases receiving all therapy but 
that of progesterone. 


We wish to add our thanks to the following 
people for their help and advice: Professor I. 
Halbrecht and Mr. D. J. Macrae for their 
constructive criticism and kindly aid; Mrs. 
Mirovski and Mrs. Z. Mitrani for their help in 
C.G. estimations and in the cytological work; 
Sister F. Noam for her careful taking of so 
many of the vaginal smears. 
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RUPTURE OF A LEIO-MYO-SARCOMA DURING LABOUR 


Report of a Case 


BY 


W. M. E. Tweep, M.B., M.R.C.O.G. 


Obstetric Registrar 


Ipswich and East Suffolk Hospital 


AN unusual case of rupture of an _ intra- 
abdominal tumour during delivery of a placenta 
by fundal pressure has recently been seen. The 
tumour itself was one of extreme rarity. 


Case REPORT 


Mrs. R.G., aged 32, was admitted 36 hours after a 
full-term spontaneous delivery at home. The complaint 
was one of constant abdominal pain which had persisted 
with increasing severity since a few moments after 
expression of her placenta by strong fundal pressure. 

Examination. The blood pressure was 110/70 mm. Hg 
and the pulse 125 per minute. There had been slight 
shoulder pain the previous day. The abdomen was 
distended and much guarding was present below the 
level of the umbilicus. The uterine fundus was displaced 
to the left of the midline and on vaginal examination a 
soft, tender and diffuse mass could be felt in the right 
fornix, which rose into the right iliac fossa. 

Diagnosis. Rupture of the uterus was considered likely, 
with a haematoma in the right broad ligament. Against 
this was a history of an uneventful delivery and the fact 
that her two previous pregnancies had ended simply and 
spontaneously. There had not been a previous dilatation 
and curettage. 

Torsion or rupture of an ovarian cyst was also con- 
sidered in view of the sudden onset of pain with 
expression of the placenta. The history of shoulder pain 
the previous day, together with the severity of her 
abdominal pain, was thought to be indicative of intra- 
peritoneal haemorrhage and an immediate laparotomy 
was arranged. 

Treatment. At operation there was free blood in the 
peritoneal cavity, and fresh blood could be seen oozing 
from the broken surface of a haemorrhagic tumour 
attached to a terminal loop of ileum. This tumour had 
obviously been torn across as its lower half was adherent, 
behind the uterus, to peritoneum in the hollow of the 
sacrum. The upper half of the tumour was removed by 
resection and end-to-end anastomosis of the ileum, and 
the lower half freed by separating adhesions. No other 


abnormality was found within the abdomen. The total 
blood loss was approximately 60 ounces (1,500 ml.). 

The patient made an uninterrupted recovery after 
initial blood and fluid replacement. 


HISTOLOGY 


The tumour proved to be a leio-myo-sarcoma ; 
of ileum which histologically appeared to be oi 
low grade malignancy. 


DISCUSSION 


Leio-myo-sarcomata of the ileum are a! 
rarity in themselves, only some 26 having been 
described prior to 1958. Altogether some 116 


cases of small bowel tumours of this nature; 


have been recorded. There are no specific 
symptoms caused by these growths, but Horsley 
and Means (1955) in a review of 110 cases noted 
that spontaneous haemorrhage occurred in 
approximately two-thirds of them. Rupture 


occurred in one-fifth of the cases and peritonitis | 


supervened in these. Considerable time may / 
elapse between haemorrhage from the tumours 
and ultimate diagnosis, as shown by Raszkowski 
and Kent (1957), where the interval was one year, 
but when rupture occurs other signs and 
symptoms of peritonitis develop quickly. Spon- 


taneous rupture is not always associated with , 


severe haemorrhage and the fact that it occurred 
in 20 per cent of the cases emphasizes the 
softness and friability of the tumours. It is not 
necessary to imagine great strength being 
required to tear a leio-myo-sarcoma in half. 
Generally speaking the growth is not considered 
to be radio-sensitive and Starr and Dockerty* 
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RUPTURE OF A LEIO-MYO-SARCOMA DURING LABOUR 


(1955) found no benefit from treating 10 cases 


_with deep X-rays. On the other hand Chont 


(1941) believed them to be sensitive. Obviously 
dogmatic statements cannot be made on so 
little available evidence. More certain, however, 
is the fact that lymphatic spread is rare, having 
been found in only 4 out of 116 cases. In 
common with other sarcoma, spread is by the 
blood stream. It seems, from the natural history 
of other sarcomata, that those which meta- 
stasize early, do so rapidly, fatally and in spite 
of surgery and radiation. Where spread is slow 
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or late, simple excision of the tumour often 
results in complete cure. 


I am indebted to Mr. F. R. Stansfield for 
permission to publish this report. 
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A CASE OF MONO-AMNIOTIC TWINS 


BY 


E. MENCHOvsKY, M.B., Ch.B. 
First Assistant 


AND 
Pror. H. Hirscu, M.D. 
Consultant Obstetrician and Gynaecologist 
Department of Obstetrics and Gynaecology, Government Hospital, Sarafand, Israel 


THE incidence of mono-amniotic twins is still 
unsettled. Estimations vary as much as from 
1 : 60,000 according to Rosenberger (quoted by 
Hollander, 1954) to 1:5,600 according to 
Herman (quoted by Rovetto, 1954). 

Possibly the incidence is even higher as cases 
are still being missed as suggested by Wilson 
(1955) and King et al. (1952). 


CASE REPORT 


A primigravida, aged 23, was seen at the 
antenatal clinic when she complained that foetal 
movements were no longer present. She was 
approximately 28-weeks pregnant. X-ray 
revealed that she was carrying twins, one of 
them showing definite signs of foetal death. 
Shortly before admission a further X-ray 
showed Spalding’s sign in both foetuses. 

On admission on the 21st November, 1955, 
the general condition was satisfactory. The 
blood pressure was 110/75. The urine was 
normal. The uterus suggested an eighth month 
pregnancy. A head was presenting. From the 
X-ray it was known that the second twin was a 
breech presentation. Labour was induced by 
means of an intravenous pitocin drip, and after 
12 hours the head was found to be engaged, the 
cervix fully dilated, and the waters unruptured. 

The bag of waters was opened, and very 
shortly afterwards the first twin was born 
macerated with what seemed to be a very short 
cord. The latter was divided, and then almost 
immediately there occurred a prolapse of 2 
2 Pi. 
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umbilical cords closely intertwined with each 
other and a leg of the second twin. 

Within minutes, the second twin was delivered 
also in a state of maceration, and it was followed 
by a single placenta. 

The situation was then reconstructed, and | 
several photographs taken in order to illustrate 
the condition clearly. Each twin weighed 
approximately | kg. 

In Figure 1 the umbilical cord of the first 
twin is seen to intertwine with that of the second | 
twin in so complicated a fashion as to produce | 
a constriction round the neck of twin No. 2. | 
There is a common insertion of the two cords } 
into the placenta. 

Figure 2 shows more clearly the twists and 
turns about the second twin. 

Figure 3 shows more precisely the common 
insertion of the two cords and single amnion. 

In Figure 4 the cords have been partially 
separated to show even more clearly the common 
insertion into the placenta. 


DISCUSSION 


Most recent authors seem to favour the 
explanation of Corner (1955) that mono- 
chorionic mono-amniotic twins are due to 
division of the embryonic rudiment of the germ 
disc about 7-14 days after fertilization, and are 
therefore monozygotic. Corner doubts that the 
dividing partition in monochorionic or dichori- 
onic twins can disappear in the course of 


pregnancy. 
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Showing umbilical cord of first twin intertwining with that of twin No. 2 and 
producing a constriction round the neck of the second twin. Also see common 





Enlargement of part of Figure | showing more clearly the twists and turns about 
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insertion of the 2 cords. 


Fic. 2 


the second twin. 
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Photograph confined to placenta and membranes, showing the single amnion and 
the common insertion of the 2 cords. 





Fic. 4 


Partial separation of the cords to show even more clearly the common insertion 
into the placenta. 
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A CASE OF MONO-AMNIOTIC TWINS 


The dangers which confront moncchorionic 
twins have been stressed by all recent authors, 
e.g., Wilson (1955). They are due to mechanical 
causes: 


(1) Twisting and even knotting of the cords 
producing: (a) foetal death in utero as in this 
case (Boyle and Richter, 1947; Wilson, 1955); 
or (b) intra-partum foetal death due to tightening 
of knots during delivery; and/or (c) prolapse 
of both cords with possible intra-partum foetal 
death due to the rupture of a single bag of 
membranes (Rovetto, 1954). 


(2) There seems to be a high incidence of 
foetal abnormalities, and surprisingly in one 
twin only, probably due to mutual interference 
of the two foetal circulations (e.g., 2 cases of 
Wilson, 1955). 
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SUMMARY 


A further case of mono-amniotic twins is 
recorded. 

From the discussion it is apparent that it is 
only possible to reduce foetal wastage to a 
certain minimum. Our case belongs to that 
minimum. 
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OBSTRUCTED LABOUR DUE TO ECHINOCOCCUS CYST 


BY 


M. TAUB 
Director 
Rehovot Gynaecology and Maternity Hospital, Israel 


OwInc to the absence of similar cases in the 
literature we deem this case worth publishing. 
Owing to language difficulties it was impossible 
to obtain details of the case history. 

The following are details extracted prior to 
birth: M.S., aged 16, was born in Morocco 
and emigrated to Israel a year previously. She 
first menstruated at the age of 14 with a 1-2 
month cycle lasting 7 days. The date of the last 
menstruation was unknown. She was admitted 
to hospital after rupture of the membranes. The 
os was one-finger wide. Labour pains were 
severe. The head was at the pelvic brim. The 
foetal heart-beat was well heard. After 8 hours 
the os was dilated to four-fingers width. A 
rectal examination revealed a cystic tumour 
the size of a fist, obstructing the head from 
entering the pelvis, and causing it to deviate to 
the right. The tumour was diagnosed as a left 
ovarian cyst the size of a fist. Owing to the size 
of the tumour and the foetus on the one hand, 
and to the relatively narrow pelvis (age 16) on 
the other hand, it was decided to terminate 
the pregnancy by lower-segment Caesarean 
section. Upon opening the abdominal cavity 
no tumour was discovered. A live baby was 
extracted weighing 3,350 g., 51 cm. long, which 
cried immediately. The placenta separated 
normally. The previously diagnosed cystic 
tumour was traced after the closing of the 
uterine muscle. Both the Fallopian tubes and 
the ovaries showed no pathological changes. 
A cystic swelling was found lying in front of the 


sacrum. The tumour itself had no connexion 
with the sexual organs. It was pierced by a fine 
needle, and 100 ml. of a clear, colourless, watery 
fluid was removed. A small incision in the 
peritoneum over the tumour revealed a white 
shining smooth-walled swelling which was 
immediately diagnosed as an echinococcal cyst. 
The cyst was removed intact. No other such 
cysts were found in the peritoneal cavity. The’ 
histological examination confirmed the clinical 
diagnosis. Microscopical examination of the| 
fluid (Zamenhof Laboratory) revealed numerous 
scolices and cysticerci of echinococcus. Weinberg 
and Cassoni tests gave negative results. The! 
blood count showed 3 per cent eosinophils. The 
lungs were normal. The post-operative follow-up 
was satisfactory for mother and baby. 

On the strength of our findings we approached | 
a local health officer requesting him to investi- 
gate the condiiions at the patient’s home. The 
following is an extract of his report: 

“M.S. was married at the age of eleven. Did | 
not live with her husband until her arrival in| 
Israel the previous year, but stayed with her 
parents in a Moroccan village. Parents engaged 
in cattle and goat breeding, and kept sheep-dogs. 
According to her words her brother was operated 
on his ‘lungs’ four years previously. Her father 
too was operated on his stomach, for a reason 
unknown to her, a few years ago. All her family } 
remained in Morocco. X-ray screenings of her 
husband and her mother-in-law showed no 
pathological findings.” 
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FORCEPS DELIVERY UNDER 
PETHIDINE NARCOSIS AND PUDENDAL BLOCK 


BY 


J. M. Hotmes, M.D., M.R.C.O.G. 
Resident Obstetrician and Obstetric Tutor 
Queen Charlotte’s Maternity Hospital, London 


ANAESTHESIA has seen great advances, but the 
obstetric patient presents many anaesthetic 
problems which still provide major risks to both 
mother and infant. The complications of vomit 
inhalation and other hazards of general anaes- 
thesia still account for a large proportion of 
maternal deaths. The danger can be largely 
reduced by first emptying the stomach with a 
small emetic dose of intravenous apomorphine 
hydrochloride (Holmes, 1956, 1957), by the 
use of suitable tipping beds (Gibberd, 1955), 
by the introduction of a cuffed Magill’s tube 
(Dinnick, 1957), and by the rapid application 
of suction should vomiting occur. The impor- 
tance of a fully trained and skilled anaesthetist 
cannot be ovei-emphasized. Most anaesthetic 
agents are capable of crossing the placenta and 
causing marked respiratory depression of the 
foetus. Recovery from general anaesthesia is 
not always immediate and the patient may 
require relatively prolonged after-care when 
complications such as respiratory obstruction 
and even cardiac arrest may occur. 

The advantages of general anaesthesia must 
not be disregarded. No demands are made upon 
the obstetrician, complete relaxation of the pelvic 
floor muscles can be easily obtained permitting 
difficult and complicated manipulations and if 
necessary the uterine cavity can be explored 
without delay. Difficult and relatively high 
forceps have become increasingly rare, the 
vecasions when complete relaxation is required 
are very infrequent and for this reason the use 
of infiltration analgesia has become increasingly 


’ popular. With infiltration analgesia induction 


can be effected without delay, the patient 
remains conscious, there is no risk of vomiting 
or other complications of general anaesthesia 
and there is very little risk of foetal respiratory 
depression. There is no doubt, however, that 
local infiltration makes greater demands upon 
the obstetrician. Greater skill is required in 
correcting a malposition and difficult manipula- 
tions may prove impossible. The patient remains 
conscious and, because pudendal block infil- 
tration may prove an unpleasant experience, 
co-operation may be lacking. The block removes 
the peripheral stimuli, but has no effect upon the 
painful visceral stimuli arising from the uterus 
itself and no effect upon the patient’s general 
state of awareness. 

Scott and Gadd (1957) described a modified 
pudendal block technique in which a state of 
general narcosis was induced before the block 
was inserted. Pethidine 100 mg. is mixed with 
chlorpromazine 12-5 mg. and injected slowly 
intravenously. This is then followed by a 
pudendal block using 60 ml. of a } per cent 
solution of lignocaine without the addition of 
adrenalin or hyaluronidase. 

Pethidine hydrochloride has a weak anti- 
cholinergic atropine-like action and a strong 
papaverine-like action. The strong central 
analgesic action, which is less than that pro- 
duced by morphine, is of short duration. It 
causes mild drowsiness and fairly marked 
amnesia, so that the majority of patients have 
no recollection of the delivery. Soon after 
administration there may be a transient hypo- 
tension, nausea, vomiting and dizziness and 
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this is particularly so after intravenous injection. 
It causes respiratory depression, but to a degree 
which is much less than is generally thought. 

Chlorpromazine hydrochloride (Largactil) 
calms psychomotor activity and causes a siate 
of mental apathy similar to that seen after 
frontal leucotomy. It produces relaxation of 
muscle tension, it has a strong anti-emetic 
effect, it antagonizes adrenalin and causes 
vasodilation with a fall of blood pressure. This 
hypotension is labile, markedly influenced by 
posture and is especially liable to occur in 
hypertensive patients. It potentiates the action 
of pethidine, but interestingly enough it antagon- 
izes the respiratory depression of pethidine. 
Jaundice, agranulocytosis and skin sensitivities 
are not seen after single injections. The intra- 
venous dose given in the present series is small 
and its main effect is to counteract the emetic 
effect of intravenous pethidine. 

Lignocaine hydrochloride (Xylocaine) is three 
times more effective and more prolonged than 
procaine. It is more rapid in onset and has 
greater spreading properties. If the dose is 
increased above that recommended then toxic 
effects become noticeable and these include 
somnolence, twitching of the eyebrows leading 
to generalized convulsions with hypotension and 
respiratory failure. 

The theoretical disadvantage of this method 
would appear to be the occasional case of deep 
narcosis associated with hypotension and 
marked respiratory depression in both the 
mother and the infant. Central respiratory 
depression will result in a decrease in the 
minute volume, the respiration rate and also 
an increase in the carbon dioxide levels with a 
corresponding fall in levels of arterial oxygen 
saturation. 


MINUTE VOLUMES 


A Wright’s anemometer has been used to 
measure minute volumes before and after intra- 
venous pethidine and chlorpromazine. Air is 
breathed in and out through a right-angled 
tube. A flat two-bladed terylene rotor, running 
in jewelled bearings is rotated by the air at a 
speed which is proportional to the volumetric 
air flow. The volume of gases is directly recorded 
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on a watch face. The rotor has a low inertia and 
can rotate up to 45,000 r.p.m. Most patients 
require considerable practice before they can | 
breathe through the anemometer without 
voluntary hyperventilation. It has been found 
necessary to take about five readings in order 
to obtain consistent results, but even so the 
measurement of minute volume is of limited 
value in assessing respiratory efficiency. Figure | 
shows the minute volumes in 86 patients and 


Minute vol. in 86 cases. 


—— 
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Figure 2 shows the decrease in minute volume 
15 minutes after the intravenous injection of 
pethidine 100 mg. and chlorpromazine 12-5 
mg. The average decrease in minute volume was 
12-7 per cent, which is not sufficient to interfere 
with normal oxygenation processes. 


ARTERIAL OXYGEN SATURATION 


Patients at various stages of labour have been 
given intravenous pethidine 100 mg. and chlor- 
promazine 25 mg. Specimens of brachial arterial , 
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FORCEPS DELIVERY UNDER PETHIDINE NARCOSIS AND PUDENDAL BLOCK 


blood have been obtained with a Riley’s needle 
before and 15 minutes after the injection. The 
arterial oxygen saturation reflects the overall 
activity of the lungs in effecting ventilation 
diffusion and oxygenation and even a slight 
depression of respiration will be revealed by a 
fall in arterial oxygen saturation and an increase 
in carbon dioxide content. Twenty ml. blood 
samples were taken into an all-glass syringe, 
which had been smeared with silicone grease and 
the dead space of the syringe filled with heparin 
solution. A bead of mercury was introduced to 
facilitate easy mixing, the nozzle was sealed 
with a short length of rubber tubing containing 
a glass bead and the syringe was kept in a bath 
of ice cubes. The blood was haemolysed with 
1/100th of its volume of a saturated solution of 
Merck saponin and was then spread into a film 
0-01 cm. thick between two plates of perspex. 
The optical densities of the film were then 
assessed at two known wavelengths and using 
the Lambert Beer Laws of absorption the 
relative proportion of reduced and oxy- 
haemoglobin was calculated (Holling et ai., 
1955). Table I shows the levels in 24 blood 
samples and in no case did the level of arterial 
oxygen saturation fall below 92 per cent and 
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TABLE I 
Percentage Arterial Oxygen Saturation Before and 
15 Minutes After the Intravenous Injection of Pethidine 
100 mg. and Chlorpromazine 12-5 mg. 





Percentage Arterial 
Oxygen Saturation 
Before Giving 
Pethidine and 
Chlorpromazine 


Percentage Arterial 
Oxygen Saturation 
15 Minutes After 
Giving Pethidine 
and Chlorpromazine 





97°4 93-4 
96-0 96-2 
92-5 94-0 
96°7 94-4 
98-3 94-5 
98-0 98-5 
95-3 94-6 
97-6 95-2 
93-4 95-2 
96°7 95-4 
98-1 96-3 
92-4 93-5 





this implies that the oxygen requirements of the 
mother and the foetus are in no way jeopardized 
by this relatively large dose of intravenous 
pethidine and chlorpromazine. 


TABLE II 
Details of the Type of Forceps Delivery and the Anaesthesia Employed 


























Forceps Forceps Manual Kielland 
Forceps _Mid- —fiees Rotation Rotation Forceps Total 
—Low oni on Salen and and for Brow 
y ” Extraction Extraction 
Pudendal block only sla mS 9 3 0 1 0 0 13 
Pethidine +chlorpromazine + 
pudendal block .. e ts 49 62 7 2 28 0 148 
Pethidine +-chlorpromazine+ 
pudendal block +nitrous oxide 
+oxygen .. sie oa si 2 13 0 0 11 0 26 
General anaesthetic necessary s 5 19 2 8 12 3 49 
Other general anaesthetics .. ne 5 7 1 26 0 0 39 
Epidural block Ay 5% a 0 1 1 0 0 0 1 
er oc a es 70 105 10 37 51 3 276 
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RESULTS OF FORCEPS DELIVERIES 


During the thirteen-month period there were 
3,181 deliveries at Queen Charlotte’s Maternity 
Hospital of which 276 were delivered with 
forceps (8-7 per cent). One hundred and eighty- 
four cases were delivered under combined 
pethidine narcosis and pudendal block. After 
excluding those cases in which local analgesia 
was never considered general anaesthesia was 
only necessary in 49 cases (16-5 per cent). 
Table II gives details of the type of forceps and 
the anaesthetic employed. 

Only 2 patients caused anxiety and both 
suffered a profound fall in blood pressure 
about 30 minutes after the injection when the 
delivery had been completed. One was also 
complicated by a post-partum haemorrhage of 
30 fluid ounces and the other had an un- 
recognized aortic stenosis. Nevertheless it was 
felt that the narcosis had contributed to their 
post-partum collapse. It is suggested that cases 
of hypotension will arise in about one per cent 
and that this is most likely to occur when the 
patient has been previously hypertensive. 
Organic heart disease is a relative contra- 
indication to the technique and patients who 
have reacted profoundly to analgesia given 
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during the first stage of labour should be 
treated with caution, 


FOETAL RESULTS 
ate ; . 
The time interval between effecting delivery 


and the establishment of respiratory movements 3, 


sufficient to maintain a normal pink skin with- 
out the aid of oxygen was observed. No cases 
received antipethidine drugs and intubation 
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fc 
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D 
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was withheld until apnoea had persisted for), 5 


more than 5 minutes. 


Details of 268 infants) ’ 


la 
that were born alive are given in Table III and 
finally a summary of stillbirths and neonatal 
deaths. Neo! 
The details of stillbirths and neonatal deaths LU 
are: ’ 
fe 
Total number of deliveries—3,181. 7 
Total number of forceps deliveries—276. ) 
: an 
Forceps delivery rate—8-7 per cent. C 
Stillbirths—8. 
Neonatal deaths—3. 
Stillbirths 
In 


1. Compound presentation (head, hand, occult 
prolapse of the cord). The umbilical vein was 
torn by the blade of the forceps. Autopsy 


TABLE III 


Time Interval Between Birth and Establishment of Respiration Sufficient to Eliminate Cyanosis in Relation to 
Anaesthetic Given 





At 0-3 3-10 10 























Birth Minutes Minutes Minutes+ Tot 

Pudendal block only 11 2 0 0 13 
Pethidine +largactil-+ pudendal block 111 14 15 o 144 
Pethidine + largactil immed block+nitrous oxide+ 

oxygen 17 4 2 3 26 
General anaesthesia 12 21 26 25 84 
Epidural block 1 0 0 0 1 
Total cases excluding stillbirths 152 41 43 32 268 





Pudendal block only .. 
Pethidine+largactil +-pudendal block 


Pethidine + largactil + came block +nitrous oxide + e-toxygen 


General anaesthesia 


100 per cent breathed within 3 minutes of birth. 
91-3 per cent breathed within 3 minutes of birth 
98-9 per cent breathed within 3 minutes of birtl. 
39-3 per cent breathed within 3 minutes of birth. 


OLOGY FORCEPS DELIVERY UNDER PETHIDINE NARCOSIS AND PUDENDAL BLOCK 


uld be revealed a small intracranial haemorrhage 
| and evidence of blood loss. Pudendal block 
| followed by general anaesthesia. 

2. Easy manual rotation and_ extraction. 


Autopsy revealed an intracranial haemor- 


elivery, rhage. General anaesthesia. 

ements 3, Mild hydrocephalus. Foetus 10} pounds. 
1 with-| Definite  cephalo-pelvic disproportion. 
Arse: Autopsy revealed an intracranial haemor- 
bation 


rhage. General anaesthesia. 
ed for 4, 5 and 6. Anoxic deaths in the first stage of 
infants labour. 


II and 7and 8. Macerated foetus. 
onatal 


Neonatal Deaths 


death 
7 |, Uterine inertia of 2} days duration. Easy 
forceps delivery. Autopsy revealed an intra- 
5 cranial haemorrhage. Pudendal block. 


2 and 3. Atelectasis and aspiration pneumonia. 
General anaesthesia. 


CONCLUSION 


occult In conclusion it can be said that this method is 


in was 
utopsy 


mn to 





‘otal 








f birth. 
f birth 
f birth. « 
f birth. 
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safe from the point of view of the foetus, but 
because of the occasional case of maternal 
hypotension it cannot be wholeheartedly recom- 
mended for domiciliary confinement or for the 
obstetrician attempting to work singlehanded. 
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HAEMATOMA OF THE CORPUS LUTEUM 


BY 


G. BENION THOMAS, O.B.E., M.Sc., F.R.C.S.(Edin.), F.R.C.O.G. 
Chanakyapuri, New Delhi, India 


Tuis condition has attracted some attention, in 
that it is mentioned briefly in some of the 
standard textbooks, where it has earned a 
reference in the differential diagnosis of ectopic 
gestation. It is the subject of a very full article 
(Taniguchi, Klieger and Kuhn, 1952) a copy of 
which I have obtained through the courtesy of 
the Librarian of the Royal Society of Medicine. 
It contains 15 references to the literature 
describing complications from corpus luteum 
cysts, and haemoperitoneum from rupture of 
corpora lutea, both in the pregnant and the 
non-pregnant. 

The object of this paper is to add my own 
very much more limited experience of this con- 
dition, with particular reference to recent cases. 

I met it first in 1939 soon after I had begun 
to specialize in obstetrics and gynaecology. The 
patient was in her thirties, and I had thought— 
rightly as it turned out—that she was pregnant. 
One evening she felt fairly severe pain in the left 
lower abdomen; bimanual examination showed 
that there was a tender swelling in the left 
fornix. The uterus was 8-10 weeks in size, and I 
could not determine that the left ovary was 
separate from the tender swelling. There was 
also a small discharge of blood from the external 
os: enough to stain the examining finger. I felt 
this must be an ectopic gestation and opened the 
abdomen. 

The uterus obviously contained a pregnancy 
and in the left ovary was a corpus luteum some 
2-5 cm. in diameter. It appeared to be tense and 
was stained with blood. It was removed, and 
the ovary repaired. The corpus luteum contained 
no haematoma, but there was a diffuse extra- 
vasation of blood which gave it a uniform 
reddish grey appearance. The convoluted 


columns of cells were easy to see. As the preg- 
nancy was before the 12th week I thought an 
abortion was almost bound to occur. I gave 
progesterone and pregnancy proceeded to term, 


though I do not claim that this was because of * 


the injections of the hormone. 

In the next 10 years I saw some 6 or 7 cases 
which closely resembled the one just described. 
I regret that all my case records are in England, 


while I am in India, and I cannot therefore give | 


accurate details of all cases. I believe such details 


would contribute little; but I cannot remember 
anybody who was not pregnant, nor (still more 
striking) do I remember one who aborted. The 
four cases which I have seen in the last few 
weeks all present differences. 


Case 1 


This patient, aged 25, was quite obviously some weeks , 


pregnant, and she had a right-sided ovarian cyst about 
10 cm. in diameter. When I was asked to see her it had 
twisted and there was no choice but to operate and 
remove the cyst. The ovary was conserved, as in Bonney’s 
cystectomy. Despite sedation and progesterone, abortion 
followed on the day after operation, and recovery was 
then uneventful. The pathologist reported that the cyst 


was luteal; until the report arrived the sequence of events , 


appeared to be torsion of a cyst, laparotomy, and 
abortion. As I have not found abortion to occur, to the 
best of my recollection, after removing a corpus luteum 
into which haemorrhage had occurred I begin to wonder 
whether in this case abortion would have occurred even 
without torsion, as the corpus luteum had become cystic. 
This can, as far as I am concerned, only be mere specula- 


tion; many more cases would have to be collected. i 


Tanigucki cites cases of pregnancy proceeding to term 
with cystic corpora lutea. 


Case 2 


This and the next case are more typical of the condition , 


of haematoma of the corpus luteum. 
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HAEMATOMA OF THE CORPUS LUTEUM 


A woman of 36, with one child and separated from her 
husband, took a cold shower-bath after riding one 
morning. A few minutes later she felt severe pain in the 
left lower abdomen. She had not missed a period; the 
next was due in about 9 or 10 days time. When I examined 
her I found she was tender in the pouch of Douglas and 
in the left fornix, and I thought the likeliest diagnosis 
was haemorrhage from a recently ruptured Graafian 
follicle. On opening the abdomen I found some 3 or 4 
ounces of blood in the pelvis; she was not pregnant, nor 
had I suspected her to be. The left ovary was bleeding 
quite smartly from a rupture in its cortex beneath which 
was a corpus luteum into which haemorrhage had 
occurred. After removal of the corpus luteum the ovary 
was repaired and recovery was uneventful. 


Case 3 

About a week later a woman of 28, married some 18 
months, who was due to have a period in about a week’s 
time, emerged from a swimming-pool. As she tried to 
stand up straight on the side of the pool she felt a severe 
pain in the lower abdomen, worse on the right than on 
the left. I examined her soon afterwards and felt in the 
pouch of Douglas a tense and very tender mass about 
1 inch in diameter. She was tender also in the right 
fornix, where I could not feel the ovary; and she was 
tender, though less so, when the left ovary was palpated. 
There was no reason to think she was pregnant and I 
made a firm diagnosis of haematoma of the corpus 
luteum of the right ovary. 

This was seen to be correct on laparotomy. The right 
ovary was almost incarcerated in the pouch of Douglas, 
which was exceptionally deep and narrow. When the 
ovary was delivered the corpus luteum appeared red 
and congested. It was easily shelled out and the ovary 
repaired. There was no rupture on the surface of the 
ovary and no bleeding into the peritoneal cavity; indeed 
Case 2, described above, is the only instance of such 
haemorrhage that I have encountered. In the left ovary 
was seen an old and small corpus luteum perhaps 1 cm. 
n diameter. It too was reddish in appearance and was 
shelled out. Recovery was uneventful. 


Case 4 

I was called to see an unmarried girl of 18 who had had 
considerable pain in the right lower abdomen throughout 
the day. She had had similar but less severe attacks before. 
I diagnosed early acute appendicitis despite the absence 
of vomiting and the comparatively mild signs and 
symptoms. I had in mind also that there might be a 
haematoma of the corpus luteum. 

The appendix was removed through a right gridiron 
incision and the pathologist subsequently reported 
catarrhal appendicitis, with signs that there had been 
previous attacks. The right ovary contained a cyst about 
2 cm. in diameter and this was delivered through the 
wound. It ruptured in the process and was found to 
contain blood, the pathologist reported that there had 
been haemorrhage into the luteal cyst. There was no 
free blood in the peritoneum. Recovery was rapid. 
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DISCUSSION 


I make no claim to originality since others 
have observed this condition before and the 
excellent article of Taniguchi ef a/. contains 
much more information than I am able to give. 
The condition appears to be rare—I have seen 
probably fewer than 10 cases in 18 years—but 
when mentioned in textbooks it is usually cited 
as a pitfall in the diagnosis of ectopic gestation. 
The following points strike me as of particular 
interest : 


(1) When the patient has been pregnant, 
abortion has not usually followed removal of 
the corpus luteum, Case 1 above excepted— 
and it is not typical. 


(2) In Cases 2 and 3 each patient had been 
excessively hot, either from exercise or from 
the climate which obtains in the hot weather in 
Delhi, and each had been subject to sudden 
cooling by immersion in water. It is well 
established that this causes a rise in blood 
pressure and also that changes in surface 
temperature produce vascular changes in the 
internal organs as well as in the skin. Menstru- 
ation itself is initiated by a sudden constriction 
of the vessels which supply the endometrium, so 
that it undergoes necrosis followed by bleeding 
when the vessels relax. There are women also 
who invariably cease to menstruate if they take a 
hot bath during the flow, when they often 
experience a marked exacerbation of the 
molimina. 


(3) It seems likely, in Cases 2 and 3, that the 
cooling of the surface of the body caused a 
similar constriction of the vessels of the highly 
vascular corpora lutea. In Case 3 it is particu- 
larly striking that what was obviously an old 
and involuting corpus luteum was affected just 
as was the corpus luteum produced by the 
recent ovulation. 


(4) Case 2 illustrates that intraperitoneal 
haemorrhage can occur; it might not have 
proved fatal, but if not dealt with surgically it 
might have led to prolonged discomfort and 
even to sterility from adhesions. I have not had 
the experience of finding an “abdomen-full” 
of blood as described by Taniguchi et al/., but 
both their experience and mine prompt me to 
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suggest that the condition may be serious and 
even dangerous, and ought not to be regarded 
merely as a pitfall in the diagnosis of haemor- 
rhage from an ectopic gestation. Intraperitoneal 
haemorrhage from whatever cause is worthy of 
laparotomy and I suggest that surgeons should 
not be encouraged to finesse too much. While 
neglect may cause serious trouble even if not 
death, removal of the affected corpus luteum 
carries no particular risk in my small experience, 
whether or not the patient is pregnant, and 
further it is a conservative operation. 

(5) The 20 cases collected by Taniguchi and 
his colleagues differ from those of which I have 
had personal experience. To consider the cases 
of haematoma: the article mentions 9, all of 
which resulted in haemoperitoneum. I have 
found but one in my series: the rest were still 
unruptured but causing pain. Would they have 
ruptured if left alone? I think it is impossible to 
say, but it is surely significant that all Taniguchi’s 
examples had. 

Practice in India has this advantage: that we 
see cases from the outset and may therefore 
intervene early. In hospital practice in America, 
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and no doubt in the United Kingdom also, 
there may be several diagnostic “screens” 
which intervene between patient and consultant. 
This would have two possible effects: (1) the 
cases might be delayed in passing the screens so 
that rupture had occurred by the time the con- 
sultant was called; (2) during this delay there 
may well form haematomata which fail to 
rupture, are not referred to the consultant, and 
settle down, the blood presumably organizing. 


What, therefore, ought one to do? My own view | 


is that if we can decide from the history and the 
examination that a condition exists which may 
proceed to a dangerous issue, one should not 
await such development but proceed to laparo- 
tomy. This is suggested in early cases of acute 


appendicitis: the vast majority probably settle . 


down, but the risk of leaving them is greater 
than the risk of intervention. And none would 
deny that rrevention of haemoperitoneum is 
highly desirable. 
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TORSION OF THE FALLOPIAN TUBE 


BY 


WING COMMANDER G. A. HumpuHReys, M.R.C.S., M.R.C.O.G. 
Gynaecological and Obstetrical Surgeon 
Princess Mary’s Royal Air Force Hospital, Halton 


LITTLE attention has been given to blood 
effusions in the Fallopian tube apart from tubal 
pregnancy. Torsion of a healthy tube often 
accompanied by ovarian torsion, though not 
uncommon, is one which is frequently over- 
looked in its subacute stage and seldom 
diagnosed in its acute stage. Two cases are 
reported both of which presented as acute 
abdominal emergencies and which were un- 
diagnosed pre-operatively. 


Case I 

The patient was a nulliparous woman, aged 45, who 
on alighting from a bus suddenly experienced a sharp 
shooting pain in the right iliac fossa. The pain com- 
pletely doubled her up and she was unable to walk. 


When she was admitted to hospital she appeared to be. 


in great pain. The pulse rate was 100/minute, the blood 
pressure 100/70 mm. Hg and the temperature 97° F. 
The patient had nausea but no vomiting. Examination 
of the abdomen revealed a tense, cystic, painful, regular 
and partly mobile mass apparently arising from the pelvis 
and extending to two inches above the umbilicus. A 
fluid thrill was elicited but there was no evidence of 
ascites. Pelvic examination revealed a normal healthy 
cervix which was situated high up. The uterus could not 
be palpated. The whole pelvis was occupied by a tense 
cystic mass and there was considerable pain during 
examination of the right fornix. A diagnosis of haemor- 
rhage into an ovarian cyst was made and laparotomy 
was performed. Free blood-stained fluid was found on 
opening the abdomen. A large uncomplicated pseudo- 
mucinous cysi of the left ovary was found and was 
removed. Further examination of the pelvis revealed that 
the right tube and ovary had undergone torsion in such 
a way as \o cause complete obstruction to the circulation 
(Fig. 1). An avtempt was made to uncoil the right tube 
and ovary bui was not successful and right salpingo- 
odphoreciomy had to be performed. Microscopical 
examina.ioi: of the specimen showed the tubal and 
Ovarian .issue to be extravasated with blood; there was 
no evidence of infection. 

The pauent made an_ uneventful 
recovery. 


1 Pl. 


post-operative 
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Case 2 

A healthy girl of 18 years was admitted to hospital 
having complained of an acute colicky abdominal pain 
off and on for 4 days. The pain commenced suddenly as 
she was walking briskly from her work as an office clerk. 
The patient had complained of nausea but there had 
been no vomiting. Menstruation had been normal since 
the age of 14 years. The haemoglobin was 11-8 g./100 ml., 
the blood pressure 120/60 mm. Hg, the pulse rate 
100/minute, and the temperature was 98° F. A cystic 
swelling, apparently arising from the pelvis, was palpated 
3-fingers breadth above the pubic symphysis. There was 
no rigidity or guarding. A pelvic examination under 
general anaesthesia revealed a fixed, semi-cystic mass 
about the size of an orange immediately to the right of 
the body of the uterus and extending into the abdomen. 
A diagnosis of an atresic horn of a uterus bicornis 
unicollis was made and laparotomy was performed. 
Some free blood-stained fluid was found in the peritoneal 
cavity. The right half of the pelvis was involved in 
omental adhesions surrounding a cystic mass which 
proved to be a large haematosalpinx (Fig. 2). The 
right ovary was normal. Right salpingectomy was per- 
formed. 

Post-operative recovery was uneventful and the 
patient was discharged from hospital on her 11th post- 
operative day. Microscopical examination of the 
specimen showed gross extravasation of blood into the 
tissues and no evidence of infection. 


REVIEW OF THE LITERATURE 


The first case of tubal torsion was reported 
by Bland-Sutton (1890). Regad (1933) reviewed 
201 cases of tubal torsion and found that in 24 
per cent there was a hydrosalpinx: in 14 per 
cent there was a tumour, infection or ectopic 
pregnancy, and in 12 per cent it complicated 
uterine pregnancy. In the remaining cases 
reported as otherwise normal no microscopical 
evidence was available and the normality of 
these tubes remained in doubt. Thomas (1954) 
described a case of torsion of a hydrosalpinx in 
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a patient aged 14 years. Microscopical examina- 
tion revealed no evidence of recent sepsis 
though the patient had had recurrent attacks of 
abdominal pain. Thomas assumed that the first 
episode of pain was probably due to partial 
torsion of the normal tube, which settled down 
spontaneously after causing sufficient tissue 
reaction to produce hydrosalpinx. 

Two cases were reported by Auvrey (1929), 
and Cassidy and Norbury (1911). In each of 
these cases a diagnosis of acute appendicitis 
was made. The average age of these 2 cases was 
11 years; this is interesting because, in most of 
the cases reported, tubal torsion was recognized 
before or just at the time of puberty. On the 
other hand Mcllroy (1910) and Stark (1911) 
reported 2 cases in which a twisted tube alone 
was found in patients aged 46 years, and in both 
menstruation had ceased for one year. Michaél 
(1924) and the writer each report a case in a 
woman aged 45 years. 


AETIOLOGY 


Probably the foundation is laid in foetal life. 
The presence of coiled spirals in foetal and 
infant tubes has been noted frequently. Spuler 
(1930) remarked that, as the body of the foetus 
grows, the tubes stretch and later elongate; 
the ovaries however come closer to the fundus 
uteri. As the Fallopian tube is considerably 
larger than the overlying peritoneum it assumes 
convolutions or spirals. The discrepancy persists 
to about puberty but has been noted frequently 
in adults. It has been noticed that torsion of the 
uterine adnexa occurs frequently in association 
with menstruation; this, together with a long 
mesosalpinx, was thought by Payr (1906) to be 
the main cause of tubal torsion. This cannot be 
the main reason for torsion because no cases 
have been reported in which both Fallopian 
tubes have undergone torsion simultaneously. 

The relation to trauma in this condition is 
quite definite and Case 1 in this paper demon- 
strates this. McIlroy (1910) stated that trauma 
applied to a pelvic organ is tangential and so has 
a twisting movement, and often symptoms 
appear after unaccustomed trauma. Shute 
(1932) quotes many authors who claim that 
trauma plays a definite part in tubal torsion. 
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TREATMENT 

It is generally considered that the treatment 
of adnexal torsion is laparotomy. If, in the acute 
stage, no such intervention occurs, progressive 
torsion develops with eventual gangrene or 
dense protective adhesions are formed. Com- 
monly adnexal torsions may untwist; it is 
probable that many transient pains are pro- 
duced in this way and their cause never 
diagnosed. This possibility should be con-' 
sidered in the differential diagnosis of sub-} 
acute abdominal conditions. When the diagnosis 
is in doubt, the abdomen should be opened | 
through a mid-line or paramedian incision and | 
the pelvic organs inspected. If the Fallopian 
tubes have an abnormally coiled appearance, it | 
is suggested that the inferior surface of the tube 
should be sutured to the round ligament by one 
or two interrupted atraumatic sutures. The 
ovarian ligament should be sutured to the uterus 
and the former thereby shortened. 

There is no advantage in delaying operative } 
treatment, because if the condition is allowed 
to progress, conservative surgery, as advocated } 
by Bonney (1942), is often not possible. 

Adnexal torsion should be regarded in the 
same way as intestinal torsion, where time) 
should be given to allow the strangulated| 
portion to recover. Although it is not considered | 
that this treatment should be adopted in cases, 
of tubal torsion alone (because of the develop- 
ment of tubal infarction and hydrosalpinx), it? 
is felt that laparotomy should not be delayed, 
because of the risk of ovarian torsion which 
may necessitate odphorectomy. 


_— 


SUMMARY 
(1) Two cases of tubal torsion have been 
reported. 
(2) The literature has been reviewed. 
(3) The aetiology has been discussed. 


(4) Early operative treatment and thorough 
visual examination of the pelvic organs will? 
prevent the necessity for oéphorectomy. 


I wish to thank the Director General, Medical 
Services, Royal Air Force, for permission to 
publish this article, Mr. F. W. Roques, C.B.E,’ 
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TORSION OF THE FALLOPIAN TUBE 


F.R.C.O.G., for his help in the preparation of 
this paper and Mr. R. G. Maliphant for per- 
mission to publish details of Case 2. My thanks 
are also due to Mr. Watkin of the Department 
of Clinical Photography and to Miss Evans my 


typist. 
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FOETAL POLYCYSTIC DISEASE AND RUPTURED UTERUS 


Report of a Case 


BY 


WILLIAM G. FRANCIS, M.D. 
Department of Obstetrics and Gynecology 
Toronto Western Hospital and University of Toronto, Canada 


THis is a case report of a uterus ruptured during 
delivery of a foetus with a grossly distended 
abdomen, due to polycystic disease of the 
kidneys and liver. 

Foetal polycystic disease is mentioned in 
obstetrical textbooks as a cause of traumatic 
rupture of the uterus during delivery. A search 
of the world literature back to 1940 has failed 
to reveal a report of any such case, and this may 
well be the first report of its kind. There have 
been few reports of uterine rupture due to foetal 
malformations of any kind (Rovinsky, 1956; 
Birkam et al., 1957; Erving, 1957). 


CASE REPORT 


The patient, an Italian woman of 32 years of 
age, was para-4, gravida-5, and had had four 
full-term normal deliveries with one neonatal 
death. Her last pregnancy was in 1953. 

She was first seen in the Toronto Western 
Hospital prenatal clinic in November, 1957; 
her expected date of labour was ist June, 1958. 

Her subsequent prenatal course was normal, 
and her weight gain totalled 25 pounds. At the 
last visit in April, 1958, she weighed 123 pounds 
and she had a breech presentation. 

At 36-weeks gestation, she was admitted to 
hospital in very early labour. On abdominal 
examination, she had a breech presentation. 

Because she had had four previous full-term 
vaginal deliveries, and was only 36-weeks preg- 
nant with a clinically small baby, it was felt that 
an easy vaginal delivery could be anticipated. 

2 Pl. 


After she had been in hospital for 7 hours with . 


irregular weak uterine contractions, vaginal 
examination showed a cervix 1 centimetre 
dilated. A foot could be palpated on the right 
side, and the lower margin of the placenta 
could be palpated on the left side of the dilating 
cervix. 

Because of the low implantation of placenta 
she was crossed and typed for 1,000 c.cm. of 
blood. X-rays failed to reveal the location of the 


— 


placental site, but did confirm a footling breech 


presentation. 


Two hours later, the membranes suddeniy 


ruptured and the umbilical cord prolapsed into 
the bed. Vaginal examination now showed only 
a thin anterior rim of cervix. The prolapsed cord 
was pulsating at a normal rate. 


~ 


At this stage, as she was a multiparous patient | 


with a small baby and only a rim of cervix re- 
maining, it was felt that vaginal delivery should 
be carried out. She was rapidly anaesthetized 


and a total breech extraction was begun, but | 


after the feet were delivered it was extremely 
difficult to deliver the infant any farther. A large 
mesio-lateral episiotomy was done and with a 
hard pull the buttocks were finally delivered. The 


patient was by this time under deep ether anaes- 


thesia, and delivery of a grossly enlarged foetal 
trunk was finally accomplished with great 
difficulty. 

The baby failed to live. The trunk was grossly 
distended, and obviously the reason for the 
difficult delivery; the thorax and head were a.so 
enlarged, oedematous and malformed (Fig. 1). 
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Fic. 1 


The grossly deformed stillborn foetus, show- 
ing the bloated abdomen, and the trauma 
around the feet resulting from delivery. 


W.G.F. [126] 











The cut surface of one of the polycystic kidneys. 





Fic. 3 


The grossly enlarged polycystic liver. 
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FOETAL POLYCYSTIC DISEASE AND RUPTURED UTERUS 


A manual removal of an abnormally large 
placenta was carried out, and intra-uterine 
exploration revealed a tear 3 inches in length 
through the lower uterine segment and into the 
left broad ligament. The patient was intubated 
and intravenous blood transfusion was quickly 
started in both arms. The vagina was packed and 
the episiotomy quickly repaired. The patient 
was in profound shock and no pulse or blood 
pressure could be obtained. 

Laparotomy was begun within a few minutes, 
and at the time of operation only one observer 
could hear the mother’s heart beat. There was 
found to be only an orange-sized haematoma, 
mixed with air, retroperitoneally in the left broad 
ligament, and there had been no further bleeding. 
Her total blood loss did not exceed 1,000 c. cm. 
The possibility of air embolism was considered, 
but by this time she had developed an audible 
blood pressure and a palpable pulse. She had 
received 1,000 c.cm. of blood. The bladder was 
reflected down, the left broad ligament opened 
and the tear in the left side of the uterus rapidly 
sutured. The vaginal pack was removed and no 
further abdominal or vaginal bleeding occurred. 
The abdomen was quickly closed. 

The patient subsequently recovered well, and 
an intravenous pyelogram four days later 
showed normal kidneys, ureters and bladder. 

The entire procedure, from the rupture of the 
membranes and prolapse of the umbilical cord 
until the closure of the abdomen was com- 
pleted, took approximately 50 minutes. 

An autopsy of the grossly deformed foetus 
(Fig. 1) was carried out. 


Autopsy FINDINGS 


The infant was a well-developed male weighing 
3,625 g. The abdomen was greatly distended. 

The peritoneal cavity and retroperitoneal 
tissues contained 60 c.cm. of recent haemorrhage, 
apparently derived from rupture of the left 
umbilical artery near the apex of the urinary 
bladder; this was assessed as the immediate cause 
of death. 

The distension of the abdomen was caused by 
large polycystic kidneys weighing 210 and 215 g. 
respectively, and presenting a uniform histo- 
logical picture of small cysts 1-2 mm. in diame- 
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ter, between which were scattered normal 
glomeruli (Fig. 2). 

The liver (Fig. 3) also contained multiple cysts, 
derived from dilated intrahepatic bile ducts. 
Generalized proliferation of bile ducts and 
marked fibrosis were present in the portal areas. 


SUMMARY AND DISCUSSION 


A report is presented of traumatic rupture of 
the uterus during breech extraction of a foetus 
with a grossly enlarged trunk, due to large 
polycystic liver and kidneys. The immediate 
cause of foetal death was rupture of the left 
umbilical artery at delivery. The mother survived 
and is well. 

The actual cause of the traumatic rupture of 
the uterus cannot be readily determined; it is 
probable that the grossly enlarged foetal trunk, 
while passing through the lower uterine segment, 
ruptured the uterine wall behind the placenta. 
Unlikely possibilities are that the uterus rup- 
tured during labour; or that there was an 
abruptio placentae not evident clinically but 
sufficient to weaken the uterine wall; or that the 
uterus was ruptured during manual removal of 
the placenta. 

One remarkable feature of the case was the 
rapid, profound and almost fatal degree of 
shock that occurred, despite the relatively small 
degree of blood loss. Possible causes of this 
include air embolism, as suggested by the air 
in the left broad ligament; sudden vasovagal 
stimulation by the rupture, with subsequent 
piofound collapse; sensitization of the myo- 
cardium by cyclopropane, which was used in the 
anaesthetic induction; or severe shock due 
entirely to blood loss in a relatively small 
woman. 


I should like to express my thanks to Dr. 
D. E. Cannell, Dr. R. H. Wesley, Dr. Chester 
McLean, Dr. R. B. Meiklejohn, Dr. J. 
Carruthers, Miss A. Brown, and Mr. J. Peacock 
for their assistance and advice. 
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OBSTRUCTED LABOUR DUE TO FOETAL ABDOMINAL DISTENSION | 
BY 


LEONARD Easton, M.D., F.R.C.S., M.R.C.O.G. 
Assistant Gynaecological and Obstetric Surgeon 
The London Hospital 
Late Senior Registrar 
Middlesex Hospital 





A Cypriot primigravida, aged 24 years, of 
average build, was admitted in labour on the 
8th February, 1951 at 34 weeks. Her expected 
date of delivery was the 20th March, 1951. When 
seen earlier that day in the clinic the possibility 
of the breech presenting was considered and an 
X-ray taken. The radiological report indicated 
that there was some splaying of the lower limbs 
resembling a “Buddha foetus” and raised the 
possibility of this being a case of hydrops 
foetalis. However, the mother was Rhesus 
positive and no antibodies were present. 

On the morning of the following day the 
membranes ruptured and the second stage began 
shortly after midday. The head was delivered 
after a steady advance but the shoulders would 
not deliver, despite considerable traction and 
fundal pressure. A difficult vaginal examination 
was made without much further information 
being gained and, as the infant was by now 
asphyxiated, an anaesthetist was urgently sent 
for and arrived within minutes. 

Under anaesthesia a more complete examina- 
tion was possible and the cause of the 
obstruction became clear. The abdomen of the 
foetus was grossly distended, occupied the birth 
canal tightly and was obviously too large to enter 
the pelvic brim. It was wedged rather in the 
manner of an inverted pear whose stalk 
corresponded to the neck of the infant. Per- 
foration of the abdomen was necessary and was 
done with a pair of long curved scissors. An 
incision was made at the nearest point in the 
upper abdomen of the foetus close to the costal 
1 Pl. 
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margin and instantly a quantity of clear liquid 
escaped. The tension was now relieved and the 
infant delivered without further difficulty. Some | 
of the foetal intestines which had also been 
ejected lay outside the abdomen of the infant | 
which was stillborn. 

The further progress of the case was un-| 
eventful in all respects. The placenta was normal 
in its naked eye appearance. 


THE Foetus 


This was male and weighed 8 pounds 2 ounces. 
The head and neck were normal but the 
abdomen was enlarged and clearly had been; 
very grossly distended. A fair quantity of clear 
fluid still remained inside. 

The photographs of the specimen were taken 
after post-mortem examination and preservation | 
in formalin, as a result of which there is a/ 
certain amount of distortion (Figs. 1 and 2). 

The following anomalies were revealed. 


(1) There was dilatation of the bladder and hind 
gut. 


(2) The rectum and bladder were in communi- 
cation and were filled with a clear yellow} 
fluid. Both were greatly hypertrophied. 


(3) The anus and urethra were imperforate. 


(4) There was malrotation of the gut and atresia 
of the stomach. 
The accompanying diagram illustrates the | 
findings (Fig. 3). 
} 
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OBSTRUCTED LABOUR DUE TO FOETAL ABDOMINAL DISTENSION 


Hind Gut 





Fic. 3 
Diagram of the findings at post-mortem. 


DISCUSSION 


Most of the cases reported have been male 
but a few have been female. In 1931 Jeffcoate 
reported a case similar to this one but differing 
in that the child was female. The urethra was 


normal there being no obstruction to the outflow - 


of urine from the bladder (Jeffcoate, 1931). 

It seems evident therefore that mechanical 
obstruction to the urethra cannot account for 
all cases, 

It is possible to divide the cases into two clear 
groups; a larger one with demonstrable urethral 
obstruction and a smaller one without. A further 
and somewhat puzzling feature is the fact that 
in almost every case, irrespective of whether 
there was present demonstrable organic obstruc- 
tion or not, there is marked hypertrophy of the 
bladder wall. This hypertrophy suggests that, in 
the absence of umbilical or other fistula, an 
incomplete obstruction exists allowing some 
urine to escape as a result of contractions of the 
detrusor muscle (Jeffcoate, 1931). 

It is in those cases without obvious obstruc- 
tion that the bladder hypertrophy is most 
difficult to interpret and, as is usual when other 
explanations fail, neuromuscular inco-ordination 
is invoked (Spicer, 1909). 
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The case here recorded had an imperforate 
anus and urethra, and a vesico-rectal fistula 
which allowed the bowel to become filled with 
urine. It is tempting to think that both viscera 
strive to expel their contents each to the other, 
with the result that neither succeeds and both 
become hypertrophied. 

Not all babies born with imperforate urethra 
are found to have a dilated urinary tract or, 
indeed, even with urine present in the bladder. 
This has led to speculation as to the cause of the 
inception of urinary secretion. During intra- 
uterine life the placenta is the excretory organ 
of the foetus and it is suggested that the cessation 
of function of the placenta may be gradual, 
being accelerated in labour (Spicer, 1909). 

Some evidence has been advanced for and 
against the view that the kidneys, though 
capable of secretion after the seventh month, do 
not ordinarily do so. In favour of intra-amniotic 
secretion of urine is the fact that urea and uric 
acid are present in the liquor, and that urine 
is present in the bladders of the stillborn; 
however the concentration of both these sub- 
stances is low and could be accounted for by the 
natural presence in tissues of the products of 
metabolism. It is also well known that babies 
often micturate immediately at delivery, but, 
of course, many do not. Jeffcoate found urine 
present in 30 per cent of 73 consecutive post- 
mortems on stillborn babies and showed that 
the number was higher in those which had died 
after a prolonged labour. This, in his view, 
supported the theory that the kidney did not 
begin to work till the onset of labour when the 
placenta was becoming embarrassed. 

This evidence cannot be regarded as conclusive 
since a longer labour would give more time for 
the normal accumulation of urine in the bladder. 
By contrast an infant might easily pass urine 
into the liquor amnii immediately preceding a 
rapid labour and therefore have none at 
delivery. 

Spicer, however, regarded foetal urine as 
little different from a glomerular filtrate and 
showed that both the concentration and the 
specific gravity rose in the first 12 hours of life. 
This suggests that, if urine secretion did occur 
before birth, its presence in amniotic fluid would 
not be detectable. 
8c 
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Evidence comes from experimental animals to 
suggest that urine is not ordinarily secreted 
during intra-uterine life. Two facts support this. 
The first is that in phlorizinized pregnant animals 
the foetus has diabetes but there is no sugar to 
be found in the liquor. Secondly, if a freely 
diffusable dye such as Pyrrol Blue is injected 
into the mother it is found coating the skin of 
the foetus and the alimentary tract but not its 
renal tract (Jeffcoate, 1931). 

Turning to the case here described, there is of 
course no guarantee that the fluid trapped in 
the intestine and bladder came from the kidneys. 
It might equally well have originated in 
swallowed liquor amnii, but if so, why it should 
have passed through the gut without being 
absorbed is difficult to explain. 

Lastly, some children are born with imper- 
forate urethra and have yet no urine in the 
bladder (Jeffcoate, 1931). The incidence of 
infants born with this particular malformation 
is given as 0-028 per cent of normal births 
(Malpas, 1937) but, as has already been men- 
tioned, few of these show abdominal distension 
from urine secretion and in even fewer does this 
provide a cause for dystocia. For this to happen 
the infant must attain a reasonable size even 
though probably premature. In most instances 
delivery is only possible after perforation of the 
foetal abdomen, usually through the thorax 
(Edgcombe, 1930; Savage, 1935). 

The condition seems analogous to cases of 
megaloureter with vesical dilatation in children, 
associated with the presence of valve-like folds 
in the posterior urethra (Poynton and Sheldon, 
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1927). However, incomplete obstruction to the 
flow of urine fails to explain why certain cases 
have occurred without any such anatomically 
obvious cause and yet bladder hypertrophy was 
a marked feature. 


SUMMARY AND CONCLUSIONS 


(1) This case seems to have been more mature 
than most of those recorded in the past. 


(2) No evidence was found of a very narrow 
urethral passage such as would provide partial 
obstruction and lead to detrusor hypertrophy 
analogous to that found in prostatic enlargement 
in the adult. 


(3) The cause of the muscle wall hypertrophy 
remains obscure but mutual antagonism between 
the communicating viscera might account for it. 


I wish to thank Mr. Ian Jackson for per- 
mission to publish this case, Dr. Basil Morsom 


) 


for the pathological report and Mr. Turney, 


Clinical Photographer at the Middlesex Hospital, 
for the prints. 
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ACUTE CONGESTIVE CARDIAC FAILURE OF 
UNKNOWN AETIOLOGY IN PREGNANCY 


Report of a Case 


BY 


W. M. E. Tweep, M.B., M.R.C.O.G. 
Late Obstetric Registrar 
Ipswich and East Suffolk Hospital 


AT intervals throughout the last thirty years 
several accounts have been written describing 
cases of acute congestive cardiac failure in 
association with pregnancy and the puerperium 
in which the aetiology has remained obscure. 

Generally speaking the cases have been described 

under two headings. One group under “acute 

isolated myocarditis” or “‘Fiedler’s myocarditis” 
and the second group under the term “idiopathic 
myocardial degeneration”’. 

From comparison of the case reports, the 
various signs and symptoms, the clinical and 
pathological investigations and the histological 
appearances of the heart muscles in fatal cases 
it is difficult to avoid the conclusion that 
essentially the same condition is being described 
under many different names. Bashour and 
Winchell (1954) described two cases of “‘post- 
parial heart disease” but doubted that such a 
“syndrome”’ existed, while on the other hand 
Meadows (1957) in a series of fifteen cases used 
the term “syndrome” freely. The criteria for 
diagnosis of “toxic post-partal heart disease” 
were given by Hull and Hafkesbring (1937) and 
these may also be used to describe ante-partum 
cases. They are as follows: 

(1) The presence of congestive heart failure 
whose symptoms begin within six months 
after the termination of a pregnancy. 

(2) Absence of cardiac symptoms before the 
beginning of the pregnancy. 

(3) Absence of a history of heart disease or of 
hypertension diagnosed before the beginning 
of pregnancy. 
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(4) Lack of criteria (including X-ray and 
electrocardiographic signs) by which heart 
disease of other aetiological types may be 
diagnosed. 

In view of Meadows’ series it would seem 
reasonable to adjust the first clause to read: 
“The presence of congestive heart failure whose 
symptoms begin within six months before or six 
months after the termination of a pregnancy.” 
Such an alteration would then allow inclusion 
in the syndrome of the numerous ante-partum 
cases which have been described, such as two 
fatal cases published by Mendelson (1951). 

A further case of this syndrome is described. 


CASE REPORT 


Antenatal Period 

Mrs. B.R., a primigravida aged 25, was first 
seen at the antenatal clinic on the 29th March, 
1958. She had been referred because of some 
uncertainty in her expected date of confinement, 
and a weight gain of 3 stones since early 
pregnancy. 

On examination the patient weighed 13 stones 
10 pounds and was five feet tall. There was 
slight ankle oedema, the blood pressure was 
130/70 mm. Hg and the urine was free from 
albumin. The foetus was small and mobile and 
appeared to be about the size of a 32-weeks 
gestation, and the expected date of delivery 
noted as 22nd May. The pelvis was thought to 
be of average dimensions. No abnormality was 








132 


found on physical examination. Instructions 
were given concerning her diet and weight and 
thereafter she was seen at weekly intervals. 

There was no further rise in weight but the 
ankle oedema gradually increased. On the 30th 
April the blood pressure was 135/100 mm. Hg 
and oedema reached the knees, and the patient 
was admitted to hospital for rest. At that time 
the haemoglobin was 67 per cent (9-9 g.). 

She remained in hospital for twelve days 
during which time the blood pressure varied 
from 135/100 to 120/70 mm. Hg. The oedema 
rapidly disappeared and the weight fell from 
13 stones 5 pounds by 4 pounds. At no time was 
albumin found in the urine. Oral iron was given 
to correct the anaemia and the patient was 
allowed home when 38-weeks pregnant. No 
abnormality was found at her subsequent ante- 
natal visits. 


Labour 


Mrs. R. was admitted in early labour on the 
24th May when she was obviously distressed. 
There was a history of dyspnoea and orthopnoea 
for three days, slight cough for two days and 
some substernal pain for one day. Labour pains 
had been present a few hours. 

On examination there was a respiratory rate 
of 52, the pulse was 128, and the blood pressure 
was 145/100 mm. Hg. The patient appeared 
almost hysterically anxious about herself and 
was thought to be hyperventilating. The urine 
contained a trace of albumin and there was 
marked oedema of the lower legs. The heart and 
respiratory sounds were thought to be normal. 

Labour progressed satisfactorily but with a 
rapid pulse and respiratory rate, not influenced 
by fairly heavy sedation. The first stage lasted 
seventeen hours, the second one hour and the 
third ten minutes. A live female baby weighing 
8 pounds 9 ounces was delivered spontaneously 
but there was a blood loss of about 20 ounces 
with the placenta. On return to the ward the 
blood pressure was 105/75 mm. Hg. 


Puerperium 

First day: Recovery was slow. The dyspnoea 
continued and the pulse was 120 per minute. 
The lips were slightly cyanosed. 
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Second day: There was little change. The 
blood pressure was 105/80 mm. Hg, and the 
haemoglobin had fallen to 54 per cent (84 g.). 
The urine contained 30 mg. per cent of albumin. 
In the centrifuged deposit there were a few 
hyaline and granular casts and numerous 
leucocytes. The blood urea was 124 mg. per 
cent and there was a leucocytosis of 24,300 per 
c.mm. 

Examination of the chest now revealed the 
presence of some fluid at the right lung base and 
the heart was enlarged and in triple rhythm. 
The liver was also slightly tender. A chest X-ray 
confirmed the presence of fluid and the enlarged 
heart. A fluid intake of 86 ounces in the previous 
twenty-four hours was matched with an output 
of 30 ounces. 

Third day: It seemed that the clinical picture 
was one of combined renal and cardiac failure 
but the aetiology was obscure. Electrocardio- 
gram on this day was typical of a myocarditis 
with low voltages, flattening and inversion of 
T waves and prolonged QTc interval. The bleod 
urea was 140 mg. per cent and the white cell 
count 24,800 per c.cm. 

Although the temperature was normal a 
course of penicillin and streptomycin was begun 
to counteract the urinary infection and the 
patient given a high carbohydrate and low 
protein diet. Digitalis and chlorothiazide were 
given and the fluid intake restricted to 20 ounces 
daily. 

Fifth day: The urinary output was increasing 
and the dyspnoea and oedema were lessening. 
Fluid was still present at the right lung base and 
triple rhythm persisted. 

The blood urea was 96 mg. per cent. No casts 
were seen in the urine but a trace of albumin 
was still present. 

Sixth day: From this day onwards recovery 
was rapid. The dyspnoea and oedema dis- 
appeared and the fluid had cleared from the 
chest by the eleventh day. 

The urine contained no abnormal constitu- 
ents by the tenth day and the blood urea fell 
to 24 mg. per cent. The white cell count fell to 
9,000 per c.mm. at the same time. However, 
the pulse rate remained raised and triple rhythm 
persisted for nearly 3 weeks. 
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ACUTE CONGESTIVE CARDIAC FAILURE OF UNKNOWN AETIOLOGY IN PREGNANCY 


inversion of T waves in limb and chest leads. 
No further inversion was seen after July ut the 
voltages remained low until October. By that 
time the pulse was 68, the blood pressure 
120/70 mm. Hg and the heart appeared normal 
in all respects. 

The erythrocyte sedimentation rate was con- 
tinuously raised being 39 mm. per hour on the 
third day and showing little evidence of fall 
until about the fortieth puerperal day. 

Although recovery was quite rapid the patient 
received a setback when a pulmonary embolus 
occurred on the fifteenth day. Fortunately this 
was a small one and she recovered well on 
anticoagulant therapy. 

Further investigations into the possible cause 
of this congestive failure were all negative. 
Serological tests for toxoplasmosis and polio- 
myelitis were negative as also were anti- 
streptolysin titres. 

At no time had there been any significant 
change in the electrolyte balance of the blood. 
Skin, fat and muscle biopsies for peri-arteritis 
nodosa showed no abnormality. 


COMMENT 


Occasional cases of myocardial degeneration 
in pregnancy have been reported for many years 
and in 1870 and 1880 both Virchow and Porak 
(quoted by Mendelson, 1951) mentioned it in 
connexion with puerperal deaths. It was not 
until 1937 however that a full clinical and 
pathological description was given by Hull 
and Hafkesbring (1937). 

Acute myocarditis of unknown aetiology had 
been described by Fiedler (1900) and its associ- 
ation with pregnancy recognized at intervals 
after that. It was then thought to be a disease 
of children and young adults of both sexes with 
a coincidental relationship to pregnancy. 
Williams in 1933 stated that 1-5 per cent of 
cardiac deaths during and soon after pregnancy 
were the result of an idiopathic myocarditis, 
but in view of more recent papers by Pinkerton 
and Henderson (1941) and Paulley, Jones, Green 
and Kane (1954), who reported cases of myo- 
cardial toxoplasmosis, it is reasonable to suppose 
that some of the earlier cases were in fact due to 
this disease. 
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A series of cases of cardiac disease in associ- 
ation with toxaemia of pregnancy has been 
described by Szekely and Snaith (1947) who 
found evidence of significant cardiac involve- 
ment in 7 out of 19 unselected cases of toxaemia. 
In 5 of the 7 cases the toxaemia was severe and 
in the remaining 2 there was a possible history 
of antecedent hypertension. This would exclude 
them from inclusion in the syndrome and 
unfortunately the antecedent blood pressure 
has not been stated in any of the other cases. 
However, the authors concluded that cardiac 
involvement is not an uncommon complication 
of toxaemia of pregnancy and suggested that 
some of the unusual types of heart failure in late 
pregnancy and the puerperium, and also post- 
partum vascular collapse, might be instances of 
toxaemia of pregnancy with associated myo- 
cardial damage. 

It has also been suggested by Hull and 
Hidden (1938) and Szekely and Snaith (1947) 
that acute glomerulonephritis may be a factor 
in the aetiology. Ellis (1942) found cardiac 
involvement in 21 per cent of cases with type I 
nephritis, and also was able to demonstrate 
haematuria in 99 per cent of cases. The absence 
of haematuria, the absence of oliguria and the 
rapidity of recovery of normal renal function 
in contrast to the severe and persistent cardiac 
involvement make the diagnosis of type I 
nephritis unlikely in this case. It would appear 
that the renal changes were more likely secon- 
dary to the cardiac condition. In another and 
fatal case Mendelson describes fatty degenera- 
tion of the convoluted tubules but otherwise 
such an extensive upset of renal function has 
not been described before. 


CLINICAL AND PATHOLOGICAL FINDINGS 


The clinical features of this syndrome are of 
course mainly those of congestive cardiac 
failure. Although preceding hypertension may 
only be slight a state of hypotension is usually 
present during the acute phase, tachycardia is 
marked and triple rhythm almost invariably 
present. Praecordial pain is noted in a few 
patients, dyspnoea is commonly present and the 
heart is enlarged. 
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Embolic phenomena are common and pul- 
monary embolus has occurred more frequently 
than arterial embolus. Examination of the optic 
fundi usually reveals no abnormality but 
narrowing or spasm of the arterioles has been 
seen by Meadows in 4 cases. 

Serial electrocardiograms show T wave in- 
version in multiple limb and chest leads with low 
voltages and prolongation of the QTc interval. 
In Meadows’ cases the tracings became normal 
in one to seven and a half months in 5 patients, 
and a further 4 showed some degree of abnor- 
mality in nine to nineteen months later. The 
present case had T wave flattening with low 
voltages four months later. 

Albuminuria was found in several cases 
during the period of failure but it has only twice 
been described as a feature of pre-existing 
toxaemia. Renal function tests, liver function 
tests, and haematological investigations have 
shown only minor variations from the normal. 

Post-mortem reports have been uniform in 
describing enlargement and dilatation of the 
heart. The coronary arteries have been normal 
and in only one case has a valvular deformity 
been described (Gouley ef al., 1937). The 
feature of microscopic examinations has been 
the focal and diffuse necrosis leading on to a 
fibrosis of the myocardium. Cellular infiltration 
by lymphocytes and eosinophiles occurs particu- 
larly in the subendocardial layers where mural 
thrombi have been found attached. 

Although these features have been described 
very occasionally in men there seems no doubt 
that pregnancy, with its underlying stresses, is 
closely related to this cardiopathy. Hull and 
Hidden (1938) report 4 cases in which it occurred 
in successive pregnancies and Woolford (1952) 
a further 2 cases, one of whom developed con- 
gestive failure with her first, third and fifth 
pregnancy. Ten of Meadows (1957) 15 cases 
had one or more subsequent pregnancies and 
6 developed similar episodes although not all 
in consecutive pregnancies. 


AETIOLOGICAL FACTORS 


The aetiology of this condition, as has been 
suggested, is unknown. The observation by 
Hull and Hidden (1938) that two-thirds of cases 
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of heart failure in the puerperium are due to 
unknown aetiological causes, and the frequency 
with which recurrent episodes occur in non- 


consecutive pregnancies make a fortuitous | 


association between the cardiopathy and preg- 
nancy unlikely. Meadows (1957) also calls 
attention to the increased incidence of twin 
pregnancies and the high incidence of transient 
hypertension which does not occur in the male 
or non-pregnant female. By definition the 
hypertension should not be long-standing, and 
in fact the absence of previous history or 
symptoms, absence of left axis deviation in the 
electrocardiogram and a return of heart size 
and blood pressure to normal when recovery is 
complete make essential hypertension an un- 
likely aetiological factor. More probable is the 
possibility of some relationship to pre-eclamptic 
toxaemia, but this in itself is an extremely 
common condition while associated congestive 


- 


failure, especially in mild cases, is exceedingly | 


rare. 
The effects of malnutrition, beri-beri and 
anaemia have been considered in these cases 


but clinical findings have not confirmed these | 


diagnoses. 

The possibility of some connexion with acute 
glomerulonephritis must be remembered and 
finally Meadows has pointed out the similarity 
between this syndrome and the congestive 
failure produced by desoxycorticosterone. 


TREATMENT 


Bed rest is by far the most important single 
treatment. If diagnosed early the condition 
should be reversible and the administration of 
digitalis and diuretics will be necessary. 

As emboli are common (up to 40 per cent of 
cases) anticoag:ulants should be given early in the 
illness. As symptoms are often at their worst in 
the puerperium there is no place for induction 
of labour in a woman on the verge of cardiac 
decompensation. 

Complete recovery can be expected in about 
two-thirds of cases. Until now reported mor- 
tality is in the region of 15 per cent but this 
should be considerably lowered by closer ante 
natal supervision. 
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ACUTE CONGESTIVE CARDIAC FAILURE OF UNKNOWN AETIOLOGY IN PREGNANCY 


SUMMARY 


A case of acute congestive cardiac failure of 
unknown aetiology is described occurring in 
labour and the early puerperium. 

The criteria for diagnosis of this condition are 
enumerated and the reasons given for including 
similar cases in the one syndrome. 

Possible aetiological factors 
discussed. 


are briefly 
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A CASE OF PRIMARY OVARIAN ADENOACANTHOMA 
ARISING IN AN ENDOMETRIAL CYST 


BY 


W. G. Wane, M.D., B.A.O. 


Institute of Pathology and Department of Obstetrics and Gynaecology 
Queen’s University, Belfast 


IT is now generally accepted that a primary 
adenoacanthoma of the ovary usually, if not 
invariably, arises in an endometrial cyst. Proof 
of this origin for these tumours has however 
only been clearly demonstrated in about twenty 
of the cases cited in the literature (Thompson, 
1957). 

The following case provides a further example 
of this interesting association. 


Case REPORT 


Miss I.W., a typist, aged 37 years, attended the 
Gynaecological Out-patient Department of the Royal 
Victoria Hospital on 3rd January, 1957. For an indefinite 
period the patient had experienced a feeling of heaviness 
in her abdomen and during the week preceding her visit 
to hospital she had been unusually constipated. 

There were no other symptoms and the previous ill- 
nesses were non-contributory. The menstrual history 
was normal. Menses had always been regular, occurring 
every 23-26 days and had never lasted more than 5 days. 
There was no history of menorrhagia or dysmenorrhoea. 

On examination the patient was a healthy-looking 
woman. The only positive clinical finding was a palpable, 
firm, smooth globular abdominal tumour which appeared 
to arise from the pelvis and extend to about half-way up 
to the umbilicus. On bimanual examination the tumour 
was mobile, intimately related to the uterus but was not 
tender and was thought to be either a uterine fibroid or 
an ovarian cyst. 

The patient’s blood pressure was 140/95, the haemo- 
globin was 13-3 grams/100 ml. and the erythrocyte 
sedimentation rate was 3 mm./hour (Westergren). 

A laparotomy was performed by Professor Macafee 
on 22nd January, 1957. At operation a large right-sided 
ovarian cyst was found adhering to the posterior surface 
of the uterus and to the anterior walls of the rectum and 
pelvic colon. A total hysterectomy and bilateral salpingo- 
odphorectomy were performed. The patient made an 
uneventful recovery and the vaginal vault healed 
satisfactorily. 


1 Pl. 
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When last seen at the Follow-up Clinic on 25th 
September, 1958 the patient continued to be well and 
the vaginal vault was still healthy. 


PATHOLOGICAL REPORT 


The cervix, uterus and Fallopian tubes were 
normal on naked-eye examination, and there 
was no evidence of tumour invasion. A few 
retention cysts were found in the left ovary. The 
right ovary was the seat of a smooth spherical 
unilocular cyst which was 10 cm. in diameter 
and which contained chocolate-brown grumous 
material. Arising from the lining of the cyst was 
a firm white papillary tumour which was 3 cm. | 
in its length and breadth (Fig. 1). Histological 
examination of the uterine wall revealed a pro- 
liferative type of endometrium but there was no | 
evidence of tumour formation. The wall of the} 
ovarian cyst consisted, for the most part, of 
fibrous tissue which on its inner aspect was 
partially lined by a single layer of columnar 
epithelium. Much of this epithelial lining had 
desquamated but in the sub-epithelial layers 
there was an endometrial type of stroma in| 
which numerous haemosiderin and lipoid-laden | 
macrophages were scattered (Fig. 2). The 
appearance of the cyst was that of an endo- 
metrial cyst into which repeated haemorrhages 
had occurred. 

The tumour itself was comprised of densely 
packed irregular acinar formations of tall | 
polyhedral basophilic cells interspersed with wide 
bands of fibrous tissue stroma which, in many 
areas, were invaded by islets of epithelial cells. 

Mitotic figures were quite numerous and there 
was a striking tendency for the epithelial 
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Fic. 1 


Section of portion of cyst wall and tumour. The 
tumour is seen in the top right-hand corner of the 
photograph. The uterine adnexae are seen on the left. 





Fic. 3 
Acanthomatous changes in tumour. 
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High power view of lining 


of cyst wall. 220. 


Fic. 4 


View of transition between | 
tumour. 
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A CASE OF PRIMARY OVARIAN ADENOACANTHOMA ARISING IN AN ENDOMETRIAL CYST 


elements to undergo acanthomatous change in 
many fields (Fig. 3). The pattern of this tumour 
bore a close resemblance to that of a uterine 
adenoacanthoma. 

Attempts to demonstrate the presence of 
mucus-secreting epithelium in the tumour using 
the mucicarmine stain proved unsuccessful. 

There were a few microscopic fields in which 
there was a transition between the tumour tissue 
and the adjacent endometrial lining of the cyst 
(Fig. 4). Invasion of the cyst wall at the base of 
the tumour had also occurred. 

It seemed quite evident that this malignant 
papilloma had arisen from the lining of the cyst 
wall. 


DISCUSSION 


The case here described fulfils adequately the 
criteria laid down by Sampson (1925) for 
accepting a carcinoma as having arisen in an 
ovarian endometrial cyst. Sampson’s criteria 
are: 


(1) The benign and malignant elements in an 
endometrial cyst of the ovary must have a 
similar relationship to that which obtains 
in an endometrial carcinoma of the uterine 
body. 

(2) There must be no evidence of a primary site 
of malignant disease outside the ovarian 
cyst. 

(3) Endometrial stroma and evidence of old 
haemorrhage should both be present in the 
cyst. 

The relationship of ovarian adenoacanthomas 
to endometriosis of the ovary has been fully 
reviewed by Thompson. Twelve of Thompson’s 
17 cases of primary ovarian adenoacanthoma 
were 40 years old or less and the average survival 
period for his series was four and a half years, 
even though one-third of them had had the 
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affected organs removed because the condition 
at operation had seemed too extensive to warrant 
pelvic evisceration. 

The relatively young age group to which these 
cases belong and the fairly good prognosis 
which they carry are both illustrated by the 
present case. 

There seems every reason to support 
Thompson’s view that the presence of a primary 
ovarian adenoacanthoma justifies careful search 
for the remnants of an underlying endometrial 
cyst. It should probably also be remembered that 
other primary ovarian carcinomas may have a 
similar origin. In a case described by Moss and 
Runals (1948), which was in most respects 
identical with the case described in this report, 
it was also possible to demonstrate the presence 
of mucus-secreting elements. The view that 
endometrial cysts arise as invaginations of the 
surface ovarian epithelium (Hughesdon, 1957) 
makes this finding more easily understood since 
this epithelium has wide potentialities for 
differentiation. 


SUMMARY 


A case of an adenoacanthoma arising in an 
endometrial cyst of the ovary is reported. 
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BY 


A. H. SHAABAN, F.R.C.S. 
FATMA H. AspINnge, M.D. 


AND 


ABDEL FATTAH YOuSSEF, M.Ch., F.I.C.S. 


From the Departments of Gynaecology and Pathology, Kasr El-Aini Hospital, Cairo University, 
Egypt, U.A.R. 


NUMEROUS papers have been published on the 
morbid anatomy, histology and histogenesis of 
Brenner tumours. Various commonly associated 
conditions have been described but their 
presence has been looked upon as a matter of 
mere coincidence and the tumour is generally 
believed to have no hormonal activity. In this 
paper certain data will be presented which 
strongly suggest oestrogenic activity in a case 
of a Brenner tumour which we have recently 
encountered. Before describing our case we will 
briefly refer to the current views on the histo- 
genesis of Brenner tumours. 


HISTOGENESIS 


Brenner (1907) himself believed that the 
tumour arises from the Graafian follicle. 
Schiller (1936) and Greene (1952) maintained 
that at least some Brenner tumours take origin 
from the rete ovarii present in the ovarian hilum. 
Meyer (1931) believed that the tumour arises 
from the sexually undifferentiated cell in- 
clusions first described by Walthard (1903). 
Novak and Jones (1939) agreed with Meyer 
(1931) on account of the great histological 
similarity between Walthard rests and Brenner 
tumours. The rests, however, are present not 
only in the ovary but also in the walls of the 
oviducts and in the broad ligaments and yet 
Brenner tumours almost never arise in these 
situations. Only one case of Brenner tumour 
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| 
was described by Robinson (1950) in the broad} 
ligament. The idea of their origin from Walthard 
cell rests was denied by Rewell (1957) because 
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he could find glycogen in the cells of Brenner}; bila 
tumours and not in Walthard cells. He believed, 14tt 
that Brenner tumours must be derived from the? 94 
same cells as granulosa cell tumours. Dockerty 
(1954) believed that Brenner tumours represent pg; 
teratomas because of their frequent association, + 
with pseudo-mucinous cystadenomata. Plaut| ty), 
(1933) related their origin to inclusions of the} 47 
germinal epithelium in the ovarian stroma. (Fi 
Teoh (1953), in a detailed study of 16 Brenner | car 
tumours, came to the conclusion that both} wh 
Brenner and granulosa cell tumours are of tin 
follicular origin and may retain their secretory f,, 
function and affect the endometrium. Biggart we, 
and Macafee (1955) also suggested that Brenner gel 
tumours are similar in origin to granulosa and | on 
theca cell tumours and therefore have an endo- } sho 
crine effect. Fischel (1930) and Willis (1948) gel 
believed that the follicular epithelium of the! ¢,, 
normal ovary, its thecal and luteal tissue and  ;p, 
even the germinal epithelium are all products, op. 
during adult life, of multipotent ovarian stroma } the 
cells. exc 
We think that ovarian stroma cells can } oy, 
differentiate and produce all kinds of ovarian apy 
tumours, namely granulosa cell tumours, te 
thecomas, Brenner tumours, dysgerminomas py 
and even arrhenoblastomas. This can explain the 
why a turmour may show the histological picture \ (Fi 
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of granulosa cell tumour in one area and 
Brenner tumour in another and why we can 
get a mixture of granulosa cell tumour and 
arrhenoblastoma. Although this distinct resemb- 
lance between the Brenner tumour and the 
granulosa cell tumour had been described yet 
it is usually maintained that Brenner tumours 
are functionless. 


Case REPORT 


Patient H.M., aged 60 years, was admitted to the 
gynaecological department, Cairo University Hospital, 
in December, 1957. She was a multipara with the last 
labour 25 years ago. She was menopausal for 5 years. 
Her complaints were irregular bleeding for 2 years, 
abdominal colic, swelling of the lower abdomen and 


| progressive weakness and loss of weight. The clinical 


examination showed a solid mass the size of a big orange, 
freely mobile with its lower pole connected to the uterus 


broad} by a long band. The uterus was bulky, smooth, firm, 
Ithard mobile and tender. There was no ascites. The cervix 


ecause 


renner; bilateral 


‘lieved 


showed no abnormality apart from purulent discharge 
exuding from the external os. Total hysterectomy and 
salpingo-odphorectomy was performed on 
14th December, 1957. The peritoneum was free of any 


ym the ? nodules or ascites. 
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Pathological Report 

The solid mass proved to be an ovarian 
tumour 1,250 g. in weight, and measured 
17 by 14 by 13 cm. It was irregularly nodular 
(Fig. 1), covered by a thin whitish glistening 
capsule with numerous blood vessel markings, 
whitish in colour but spotted with a yellowish 
tint in some areas. The consistency was very 
firm in its greater part, few of the big nodules 
were soft and appeared to be filled with 
gelatinous material. Gritty sensation was felt 
on cutting the tumour. The cut surface (Fig. 2) 
showed cystic spaces, filled with soft yellowish 
gelatinous material, separated by dense fibrous 
stroma which was pinkish and slightly haemor- 
rhagic in the centre. There were also small 
Opaque areas of necrosis. The uterus was about 
the size of an orange. The surface was smooth 
except for a nodule 24x14 cm. on the lateral 
surface, the cut surface of which showed the 
appearance of fibromyoma. The cavity of the 
uterus was filled with a diffuse polypoidal 
brownish tumour with ulceration and necrosis, 
the appearance being compatible with carcinoma 
(Fig. 1). 
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The histological picture (Figs. 3 and 4) showed 
solid nests and cystic spaces, either empty or 
filled with mucoid material and surrounded by 
closely packed rounded or polygonal cells with 
central ovoid pale-staining nuclei with con- 
densation of the chromatin in one or two dots 
forming nucleoli. In some cells, however, the 
condensed chromatin formed a line which 
divided the nucleus into equal parts giving a 
bean-shaped appearance (Danforth, 1942). 
Mitotic figures were few. In certain areas the 
cells surrounded small cavities giving an 
appearance not unlike that seen in the folliculoid 
type of granulosa cell tumours (Fig. 4). The 
nuclei, however, were centrally placed or basal 
and not near the lumen. The stroma was fibrous 
and dense, few nuclei were present and repre- 
sented resting fibrocytes. No lipoid-laden cells 
were present. There were also many small 
rounded dark blue areas of calcification (Fig. 3). 
This explains the gritty sensation felt on cutting 
the tumour. The other ovary showed numerous 
corpora albicantia and sclerosed blood vessels. 
The uterine tumour showed a well differentiated 
papillary adenocarcinoma with islands of un- 
differentiated epithelial cells (Fig. 5). There was 
ulceration, infection and infiltration of the inner 


part of the muscular coat. The infiltrating parts 


of the tumour were very undifferentiated, but 
most of the spread of the tumour was by surface 
extension and in some blocks it could be seen 
superficial to the original endometrium. The 
latter was, however, the seat of hyperplasia and 
cystic dilatation of the glands giving the picture 
of metropathia haemorrhagica (Fig. 6). In some 
areas islets of endometrium were seen infiltrating 
the muscular coat of the uterus giving the 
picture of adenomyosis (Fig. 7). The histology 
of the tumour on the surface of the uterus 
showed a fibromyoma with hyaline change 
(Fig. 8). Vaginal smear examination showed a 
high degree of oestrogenic activity quite unusual 
at this age. 


Urinary Oestrogens 

On 23rd January, 1958 estimation of the 
urinary oestrogens was kindly performed by 
Dr. Abul Fadl (assistant professor of clinical 
pathology). The estimation was conducted 
chemically by the Brown method (Brown, 1955). 
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The results were expressed as _ oestrone, 
oestradiol and oestriol fractions excreted in mg. 
per 24 hours urine (Table I). 


TABLE I 
Results of Urinary Oestrogen Estimation 





Values Found 
in the 
Reported Case 


Post-menopausal 
Normal Values 





mg./24 hours mg. per 24 hours 








Oestrone ea 38-5 0O- 5-5 
Oestradiol : 6°8 0- 0-9 
Oestriol oe 63-75 2-40 
Follow-Up 


Forty-five days after the operation a secondary 
nodule was detected in the vaginal vault which 
showed histologically an anaplastic Broder 
grade IV carcinoma. The cells were quite small 
with rounded nuclei and with almost no cell 
boundaries and the appearance closely resembled 
a sarcoma (Fig. 9). 

The patient was then submitted to deep X-ray 
therapy. Unfortunately the patient’s relatives 
insisted on her being discharged and she subse- 
quently died at home from an attack of haemor- 
rhage from the metastatic nodule in the vaginal 
vault. Post-mortem examination was refused. 


DISCUSSION 


The histological resemblance of some parts of 
this tumour to granulosa cell tumour is in 
accord with Teoh’s hypothesis that both 
Brenner and granulosa cell tumours are of 
common follicular origin. The other data also 
show that some of these tumours may have a 
secretory function and affect the endometrium. 
Abnormal haemorrhage and post-menopausal 
bleeding, although frequently mentioned as a 
common feature of the Brenner tumour, are 
usually regarded as coincideatal (Novak and 
Jones, 1939; TeLinde, 1937; Grayzel and 
Friedman, 1941; Freund, 1933; Jondahl et ai., 
1950; Reagan, 1950; Peck and Leary, 1952; 
Kerpe et al., 1952). Fox (1942) in analyzing 170 
cases of Brenner tumours, found uterine haemor- 
rhage in 25 per cent of the cases and yet he stated 
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that, unlike granulosa cell tumours, Brenner 
tumours secrete no hormones. This view is 
accepted by the large majority of authors 
(Meyer, 1931; Varangot, 1938; Novak, 1953;: 
Jondahl et al., 1950; Abraham, 1933; Freund, 
1933; Kleine, 1937). In most of these cases, 
however, the endometrium was not examined. 
In 4 of the 5 cases of Brenner tumours previously | 
encountered in our hospital the patient com- 
plained of post-menopausal bleeding. Three of 
these cases were reported by Mahfouz (1949). 
Marwil and Beaver (1942) described hyper- 
plastic proliferative endometrium in association 
with a Brenner tumour. Their patient, a womar 
of 77, exhibited effects which are usually 
attributed to oestrogenic action, namely vaginal 
bleeding, breast development, a good sized 
uterus and a spacious rugose vagina. The) 
strongly suspected that their Brenner tumour! 
was functioning and regretted that they did noi 
carry out oestrogen assay. Andujar, Enloc and 
Swift (1947), Schiffmann (1932) and Teoh 
(1953) also reported cases with marked endo- 
metrial hyperplasia. Kolonja and Ulm (1951) 
studied the endometrium in 6 cases of Brenner 
tumour and found that there was endometrial 
hyperplasia or adenomyosis in all of them. 
They concluded that this finding could not be 
merely coincidental. Pendl (1948) described 2 
cases of Brenner tumour associated with endo- 
metrial hyperplasia and suggested that these 
tumours have an endocrine function. Carcinoma 
of the corpus uteri has been reported to occur 
in association with Brenner tumour (Mackinlay, 
1956; Varangot, 1938; Jondahl et al., 1950; 
Reagan, 1950; Danforth, 1939; TeLinde, 1937; 
Teoh, 1953). Bettinger (1933) stressed the 
common association of fibroids with Brenner 
tumours. Danforth (1942) and Teoh (1953) also 
described this association. The presence of a 
fibroid, endometrial cystic hyperplasia, adeno- 
myosis uteri and adenocarcinoma of the body 
of the uterus in our case can hardly be regarded | 
as mere coincidence. The relation of these con- 
ditions to oestrogen stimulation is well known.} 
William and co-workers have produced experi- 
mentally in rabbits endometrial hyperplasia, 
endometrial cancer and endometriosis by the 
injection of oestrogen. With this in mind w 
thought of estimating the oestrogen levels in 
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Ovarian tumour, uterine carcinoma and fibromyoma. 





A.H.S., F.H.A., A.F.Y. [140] 








Fic. 1 


Fic. 2 


Cut section of the ovarian tumour. 











Fic. 3 


Brenner tumour. Note the dense fibrous stroma and the cell nests, with cystic spaces 
in some of them. Note also the dark areas of calcification. » 50. 


A.H.S., F.H.A., A.F.Y. 








‘J a 
Fic. 4 


High power of a cystic space with the characteristic cells around. 350. 





Fic. 5 
Adenocarcinoma of the uterus showing glands and sheets of cells. 170. 


A.H.S., F.H.A., A.F.Y. 











Fic. 6 


Note the carcinoma, upper right, and the original endometrium showing the picture 
of metropathia haemorrhagica, in the same field. = 50. 








Shows adenomyosis. Note the dilated gland among the thick muscle bundles. = 50. 


A.H.S., F.H.A., A.P.Y. 











Fic. 8 


High power view of the fibromyoma of the uterus. Note the rod-shaped nuclei of 
the muscle fibres of the uterus. x 220. 





Fic. 9 


High power of the metastatic vaginal nodule. Note the diffuse cellular infiltration 
without glandular arrangement. 220. 


A.H.S., F.H.A., A.F.Y. 
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FUNCTIONING BRENNER TUMOUR OF THE OVARY 


the urine and of examining the patient’s vaginal 
smear. Both have shown a high degree of 
oestrogenic activity which strongly substantiates 
the view that some Brenner tumours may be 
functionally active. 


ADDENDUM 


After preparation of this paper an interesting 
report was published by Eton and Parker (1958) 
on 5 cases of Brenner tumour in which the 
uterus was available for study. In 2 cases (aged 
63 and 60 years) endometrial carcinoma was 
present. In 2 (aged 63 and 51 years) it was 
hyperplastic and in one case (aged 76 years) 
the endometrium was not atrophic but within 
the range of the reproductive epoch. In 3 of the 
5 cases the uterus contained fibromyomata. 
The authors concluded that it is possible that 
Brenner tumours may produce endocrine effects 
and that the problem needs further study. In 
none of their cases was hormonal assay carried 
out. 


SUMMARY 


A case of Brenner tumour in a _post- 
menopausal woman with adenocarcinoma of the 
corpus - uteri, metropathia haemorrhagica, 
adenomyosis uteri and fibromyoma of the 
uterus is described. Urinary oestrogens were 
estimated and found to be very high, as com- 
pared with post-menopausal normal levels. 
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HAEMORRHAGE INTO BILATERAL CYSTS RELATED TO THE 


OVARIAN VEINS IN ASSOCIATION 


WITH A LARGE 


UTERINE FIBROMYOMA 


J. H. Pryor, F.R.C.S. 
Resident Surgical Officer 
Worthing Hospital 


INTRODUCTION 


AN acute gynaecological emergency, in which 
a large pelvic tumour rising into the abdomen 
is associated with signs of internal haemorrhage 
and peritoneal irritation, usually indicates 
torsion of, or haemorrhage into, an ovarian 
cyst or torsion or infarction of a uterine 
fibromyoma. 

A case is described of a patient presenting 
with such a syndrome, who was found to have 
extensive haemorrhage into multiple cysts in 
relation to the ovarian veins, associated with a 
large uterine fibromyoma. 


CASE REPORT 


Miss A.S., aged 40, was admitted to Worthing 
Hospital on the 23rd July, 1958 as an emergency. 
She stated that six to eight hours previous to 
admission she twisted over on one side in a fall. 
Soon after, she developed a sudden onset of 
severe lower abdominal pain, which became 
progressively worse and spread diffusely over 
the lower abdomen. She vomited several times 
and gradually felt progressively more weak and 
restless. 

For years previously she had suffered from 
menorrhagia of gradually increasing severity. 
Her last menstrual period was three weeks 
before admission. She had also noticed for 
approximately a similar time that her feet were 
1 Pl. 
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cold and she was liable to attacks of cramp in 
the calves and that she needed a hot water- 
bottle for her feet in bed at night, even in the 
summer months. 

Examination revealed an obese, pale, restless 
woman with an obvious lower abdominal 
swelling. The temperature was 99-6° and the 
pulse rate 120. In the abdomen, there was a 
large, firm, spherical tumour rising from the 
pelvis extending to the umbilicus. There was 
generalized lower abdominal tenderness, more 
pronounced in the flanks. Per rectum the mass 
could be felt in the pouch of Douglas. Vaginal 
examination was not possible. 

A provisional diagnosis was made of torsion 
of, or haemorrhage into, an ovarian cyst. The 
haemoglobin estimation was 37 per cent. 

After a transfusion of two pints, laparotomy 
was performed through an extended right lower 
paramedian incision (Fig. 1). The tumour was 
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HAEMORRHAGE INTO BILATERAL CYSTS RELATED TO OVARIAN VEINS 


found to be a large uterine fibromyoma, nine 
inches in diameter, showing no sign of compli- 
cations and it was removed by subtotal hyster- 
ectomy. Then a most unusual condition was 
seen. Extending from each ovary up the posterior 
abdominal wall, retroperitoneally to the level of 
the lower border of the pancreas were several 
large, plum-coloured, cystic cavities linked 
together. The nature of these was in doubt. 
Both kidneys were sought and found in normal 
position and the ureters were separate from the 
lesions. After exploration, it was decided that 
they were cystic cavities full of blood clot in 
relation to the ovarian veins. 

Both ovaries were removed and the ovarian 
vessels with the surrounding cysts were excised 
up to the termination of the veins; on the right 
side into the inferior vena cava and on the left 
up to the renal vein. 

Each cystic mass was removed without great 
difficulty, there being a well-marked plane of 
enucleation with no signs of extravasation of 
blood into the retroperitoneal tissues. On cutting 
open the cysts on the left side it was found that 
each was filled with fresh blood containing clots. 

During the operation the patient was trans- 
fused with a further two pints of blood. 

Post-operative convalescence was uneventful 
and she was discharged home three weeks after 
admission. When seen six weeks after operation, 
she was well apart from hot flushes for which 
she is having treatment. She stated that since 
operation she no longer suffered from cramps 
and her feet were no longer cold. She was very 
grateful to be able to dispense with the hot 
water-bottles. 

Histology of the specimens showed fibro- 
cystic ovaries, fibromyomata of the uterus and 
varicose ovarian veins associated with cystic 
cavities filled with fresh blood containing clots. 
The cysts were lined by flattened epithelium. 

Figure 2 is a photograph taken immediately 
post-operatively of the right ovary and cystic 
mass. Figure 3 shows in addition the fibro- 
myomata. 


DISCUSSION 


This case is interesting in relation to the 
nature of the cysts and of the haemorrhage. 
From a review of the history it is most probable 
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that the twisting injury precipitated the haemor- 
rhage into the cysts. The source of the bleeding 
was the ovarian veins but yet there was no 
extravasation of blood into the adjacent retro- 
peritoneal tissues. Thus the cysts must have been 
present for some time and closely applied to the 
veins. Histology gives no clue to the origin of the 
cysts. The most likely possibility is that they 
arose from embryological remnants scattered 
along the path of descent of the ovary. Ovarian 
tissue is described as occurring in the line of 
descent of the ovary, but almost always in the 
lower part of the path, in the broad ligament 
(McGregor, 1950). 

Cysts arising from accessory ovarian tissue 
are described in the broad ligament (Illingworth 
and Dick, 1949), but I can find no reference to 
their occurrence in the retroperitoneal line of 
descent. The same authors, and Phillips (1934) 
describe a number of retroperitoneal cysts and 
suggest that the commonest form is due to 
persistence of rudiments of the mesonephros 
(Wolffian body) or other sequestrated portion of 
the developing genito-urinary system. Such cysts 
are usually unilocular, but may be multilocular 
(as in the present case) and resemble the multi- 
locular cystic tumours of the ovary. 

Another possibility is that these cysts are 
derived from congenital lymphangiomata. 
Herbut (1948) states that these are amongst 
the commonly described retroperitoneal cysts. 
The close relation, in the present case, of the 
cysts to the veins would give support to this 
view of origin. 

The relationship of these cysts to the large 
fibromyoma is obscure. It is possible that the 
same factor causing the appearance and growth 
of the fibromyoma caused similar growth in 
embryological remnants. 

It is apparent that the fibromyoma was the 
cause of the menorrhagia. At a rough estimate 
there was between one and two pints of blood 
in the cysts, so that there must have been a 
marked anaemia before the acute incident, in 
view of the pre-operative haemoglobin level of 
37 per cent. 

One other interesting feature is the relief of 
the ischaemic symptoms of the lower limbs. The 
cause must have been either direct compression 
of the common or external iliac arteries by the 
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tumour (which was firmly wedged in the pelvis) 
or interference by pressure with the sympathetic 
nerve supply to the lower limbs. I can find no 
reference to it as a symptom of large fibro- 
myomata. 


CONCLUSION 


An unusual case is presented of a patient who 
was admitted as a gynaecological emergency 
with signs of internal haemorrhage, peritoneal 
irritation, and a large pelvic tumour who was 
found to have haemorrhage into cysts associated 
with the ovarian veins together with a large 
uterine fibromyoma. It is presumed that the 
cysts were derived from congenital embryo- 
logical remnants. I have been unable to find an 
account of a similar case. 
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ROYAL COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS 


AT the meeting of Council held in the College House on Saturday, 30th January, 
1960, with the President in the Chair, the following candidates were elected to the 


Membership: 


Armaity Aspandiar Anklesaria. 
Alison Margaret Armstrong. 
Maxwell Philip Awon. 
Amarendra Banerjee. 

James Drummond Begg. 

Kwesi Kobea Ogve Bentsi-Enchill. 
Kevin Godfrey Bland. 

Kathleen Angela Scott Brosnan. 
George Rennie Brown. 
Solomon Burgin. 

Biman Kumar Chakrabarti. 
Supriya Chakravorty. 

Francis Ronald Clark. 

Harry Cohen. 

James Brendan Comerford. 
Frederick George Cox. 

Gerda Jane Crow. 

Moolman Meyer De La Harpe. 
Ronald Alexander Don. 

Sheila Longmuir Black Duncan. 
Solomon Ende. 

Peter Hardwicke Foote. 
Alasdair Campbell Fraser. 
Keith Edgar Free. 

Ian King Furler. 

William Terence Gallagher. 
Susan George. 

Ronald Giles. 


Christopher Stratford Harison. 
Patrick Desmond Hill. 

Uriah Jacobson. 

Snehalata Bhujanga Kamath. 
Pun Shui Kan. 

Swadesh Kataria. 

Brendan Keane. 

Bhabesh Chandra Lahiri. 
Ariffin Bin Ngah Marzuki. 
Tanendra Nath Mitra. 
Thomas Khoon-Fong Ng. 
David Bernard Paintin. 
Heather Maureen Panton. 
Mary Caffyn Wright Paterson. 
Ellis Charles Pixley. 

George Lloyd Sinnett Rankin. 
Lionel Joseph Schewitz. 
Stanley Clifford Simmons. 
Nargese Jehangir Talati. 
Edgar Patrick Wylie Tatford. 
Molly Ethel Towell. 

Mary Monica Tyndall. 

Robin John Venn. 

Norman Fulton Walker. 
William Allen Willcox Walters. 
David Knapman Williams. 
Liam Hugh Wright. 








A RESIDENTIAL CONFERENCE ON 
HUMAN RELATIONSHIPS IN THE CARE OF MOTHER AND BABY 


arranged by the 


Royal College of Midwives, will be held at St. Anne’s College, Oxford, 28th March to Ist April, 1960 
Fee £8 (inclusive) 


Tuis Conference will be open to all who work in the sphere of maternity care. Application forms are 
obtainable from the Education Officer, Royal College of Midwives, 15 Mansfield Street, London, W.1. 





SECOND ASIATIC CONGRESS OF OBSTETRICS AND GYNAECOLOGY 


Tue Second Asiatic Congress of Obstetrics and Gynaecology will be held in Calcutta on 23rd to 25th 
January, 1962. The subjects for discussion are: (1) Malignant Tumours of the Female Genitalia, 
(2) Toxaemia of Pregnancy, (3) Maternal and Perinatal Mortality. 


Detailed information from the Hon. Secretaries, Steering Committee, Second Asiatic Congress 
of Obstetrics and Gynaecology, 4 Chowringhee Terrace, Calcutta-20, India. 





THE NUFFIELD FOUNDATION 
NUFFIELD INSTITUTE FOR MEDICAL RESEARCH 


RESEARCH FELLOWSHIPS 


The Nuffield Foundation, as an experiment, is prepared to offer one research fellowship annually in 
each of the three years 1958, 1959 and 1960, tenable at the Nuffield Institute for Medical Research at 
Oxford, to enable a suitably qualified person who intends to follow an academic career in obstetrics 
or paediatrics in the United Kingdom to concentrate for a year on animal experiments directly related 
to basic physiology or pharmacology in the foetus or the new-born. 

Each fellowship will be tenable for one year and is limited to a graduate in medicine of a University 
within the British Commonwealth, who should either have completed an appointment as Registrar 
(or its equivalent) in an approved department of obstetrics or paediatrics, or be seconded for one year 
from such an appointment. He should also have obtained the higher qualification appropriate to his 
chosen speciality. The stipend will be within the approved range of salaries for Senior Registrars 
under the National Health Service. Applications for the award beginning in 1960 must be received 
before 15th March, 1960, by the Director, The Nuffield Foundation, Nuffield Lodge, Regent’s Park, 
N.W.1, from whom full particulars and application forms can be obtained. 
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REPORTS OF SOCIETIES 


NORTH OF ENGLAND OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 


JUNE 1959 


A meeting of the North of England Obstetrical and 
Gynaecological Society was held in Newcastle on 5th 
June, 1959. The President, Mr. Agar, was in the chair. 

Mr. Dewhurst, Dr. Blakey and Professor Scott Russell 
read a paper on 


PLACENTAL INSUFFICIENCY AND PREGNANEDIOL 
EXCRETION 
(This article appears on page 1 of this issue) 


Discussion 

The President asked what laboratory facilities were 
needed for these tests. 

Mr. W. Hunter enquired if the tests would be reliable 
when carried out in the ordinary laboratory, and Mr. 
E. L. Nicholson asked how long the tests took to perform. 

Professor J. K. Russell thought this work interesting in 
relation to foetal haemoglobin levels and red cell counts. 

In reply, Dr. Blakey said that the estimations were done 
in the routine laboratory. The tests were time-consuming, 
and the results were available 3 days after collection of 
the specimen. 


Dr. A. H. C. Walker presented case records on 


PRIMARY CARCINOMA OF THE FALLOPIAN TUBE 


During the years 1948 to 1958 there have been only 3 
cases of primary carcinoma of the Fallopian tube at St. 
Mary's Hospital, Manchester, and a further 2 cases in 
which it was not possible to be certain if the lesion was 
ovarian or tubal in origin. 

The first case was reported by Dickson, Lodge and 
Woodcock in 1952. There was co-existent carcinoma and 
tuberculosis of the Fallopian tube, and death followed 
19 months after total hysterectomy and bilateral sal- 
pingo-odphorectomy. 

Total hysterectomy and bilateral salpingo-odphorec- 
tomy was done for post-menopausal bleeding in the 
second case. Curettage had shown adenocarcinoma of the 
uterus, and a fixed adnexal swelling was felt. Histology, 
however, suggested that the carcinoma was tubal with 
secondary involvement of the uterus. The patient was well 
when seen 34 years after operation. 

The third patient, a nullipara, aged 53, was seen because 
of a dull pain in the right iliac fossa and bleeding 2 years 
fier the menopause. There was a firm mass rising from 
the pelvis almost to the umbilicus, and enlargement of the 
left adnexa, which at operation proved to be a myoma 
and a tubal carcinoma. The patient survived 6 months. 
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In June, 1955, the fourth case, a woman aged 54, 
reported post-menopausal bleeding for 1 month. A 
curettage was negative, but the bleeding persisted. In 
December, 1955, a total hysterectomy and bilateral 
salpingo-odphorectomy was done, the right tube was 
found to be distended, and contained an adenocarcinoma 
invading the ovary so that it was impossible to tell if it 
was ovarian or tubal in origin. X-ray treatment was not 
given, metastases were evident in the inguinal glands 11 
months later, and she died 20 months after operation. 

The Sth patient was parous and aged 60. Eight years 
before she had reported because of post-menopausal 
bleeding for 1 month, but no abnormality was detected. 
She was kept under observation for 4 years, and it was 
not until February, 1958, that the bleeding recurred. 
Curettage was again negative, but as her symptoms con- 
tinued laparotomy was arranged. It was then possible to 
feel a left adnexal swelling and at operation dilatation of 
the terminal 3 cm. of the tube was found. Total hysterec- 
tomy and bilateral salpingo-oéphorectomy was per- 
formed, and the histological report confirmed a primary 
adenocarcinoma of the Fallopian tube. The patient 
remains well 1 year after operation. 


REFERENCE 
Dickson, W. P. G., Lodge, K. V., and Woodcock, A. S. 
(1952): J. Obstet. Gynaec. Brit. Emp., 59, 834. 


Dr. D. Keith read a paper on 
PRIMARY CARCINOMA OF THE FALLOPIAN TUBE 


In the past 3 years at the Hospital for Women at Leeds 
there have been 5 cases of tubal carcinoma, and only an 
additional 8 cases since 1935. 

The first patient, aged 51 years, had noticed a watery 
brown vaginal discharge, and a swelling in the left groin, 
and examination confirmed the presence of a mobile 
mass. At laparotomy a distended left tube was found 
adherent to bowel and adjacent peritoneum with de- 
posits of carcinoma scattered over the pelvic peritoneum. 
She died 1 year after operation despite additional radio- 
therapy. 

The second patient, a nulliparous woman of 52, com- 
plained of backache and a watery, blood-streaked dis- 
charge. A fixed mass could be felt to the right side of the 
pelvis, and on opening the abdomen the carcinoma was 
found to have perforated the tube and extended to the 
ovary and pelvic peritoneum. A total hysterectomy and 
bilateral salpingo-oéphorectomy was followed by radio- 
therapy, but 2 years later a large recurrent tumour was 
felt in the pelvis. 

The third case, a nullipara aged 53 years, noticed 
vaginal bleeding 6 months after the cessation of men- 
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struation. Vaginal examination disclosed copious serous 
fluid escaping through the cervix, and a left-sided tubal 
swelling. Peritoneal and omental metastases were already 
present, so that, despite operation and radiotherapy, she 
died 6 months later. 

The fourth patient, a nulliparous woman of 56 years, 
was examined for post-menopausal bleeding and no 
abnormality detected. Two months later, as the symptoms 
continued, she returned. Amber coloured fluid was dis- 
charged through the cervix and there was now a mass in 
the right fornix. This proved to be a tubal carcinoma. 
Hysterectomy and the removal of both appendages was 
followed by radiotherapy, but it is now only 3 months 
since treatment was completed. 

The last patient, a nulliparous woman of 52, was 
admitted for investigation of scanty post-menopausal 
bleeding. The uterus was enlarged with myomata, and it 
was not until the abdomen was opened that both Fal- 
lopian tubes were found to be distended, and pus escaped 
during the separation of adhesions. Histological examina- 
tion showed that both tubes contained carcinoma with 
chronic inflammatory changes. 

Tubal carcinoma occurs usually between the ages of 
45 to 55, it is bilateral in one-third of the cases and pain 
and discharge are the commonest symptoms. Sterility is 
commonly associated. Evidence is conflicting with regard 
to the importance of inflammation as an aetiological 
factor, and cases of concomitant tuberculosis and 
carcinoma have been reported. 

Early treatment is essential, but because of the ana- 
tomical site and the association of myomata, diagnosis 
may be difficult. Surgery should be followed by radio- 
therapy though the value of this has been doubted. The 
prognosis is as poor as the diagnosis is difficult, and, of 
the 13 patients at Leeds, 2 have not been traced, 6 have 
died, 1 now has a recurrence, 2 patients have been treated 
too recently to assess, and only 2 remain well and free 
from a recurrence. 


The two papers were discussed together. 


The President stated that he had never seen a case, but 
from the reports it seemed important to bear the condi- 
tion in mind in a patient with a persistent blood-stained 
discharge. 

Mr. C. J. Dewhurst asked if culdoscopy would have 
helped in the diagnosis. 

Neither speaker had experience of culdoscopy. 


Dr. D. N. Menzies gave a paper on 


A MobpiriepD BALL’s OPERATION 
(This article appears on page 86 of this issue) 


Discussion 

The President asked if there was much fibrosis after the 
operation. 

Mr. W. Hunter thought the operation useful in selected 
cases and asked if the incision included the anus. 

Professor C. S. Russell had tried a similar operation 
without success, perhaps because he had not been radical 
enough. 
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Mr. C. J. Dewhurst asked if the operation had been 
done in any case without visible abnormality. 

Mr. T. Robinson enquired about subsequent numbness. 

In reply, Dr. Menzies said there was some thickening 
and fibrosis, and it was necessary to be bold in under- 
cutting the skin. Two cases in whom there was no visible 
lesion had been treated with good results, and there was 
some diminished sensation, but not numbness. 


Professor C. S. Russell showed a film entitled 
Some UNUSUAL OBSTETRICAL AND GYNAECOLOGICAL 
CONDITIONS 


THE EAST ANGLIAN GYNAECOLOGICAL 
AND OBSTETRIC SOCIETY 


OctToBer 1959 


A meeting of this Society under the Chairmanship of 
the President, Mr. Michael Bulman, was held in the 
Deep X-ray Therapy Department of Addenbrooke's 
Hospital, Cambridge, on Saturday, 10th October, 1959. 

Mr. K. MacKenzie gave an account of the work of the 
Fertility Clinic at the Essex County Hospital, Colchester, 
over the years 1948-1958. Despite this experience he was ?} 
still uncertain as to the value of such a clinic. The plan of 
investigation adopted was an initial interview and exami- | 
nation followed by a study of the basal temperature 
chart. Then came the special investigations, endometrial } 
biopsy, tubal insufflation, and in suitable cases hystero- 
salpingography, Semen analyses were obtained in many 
instances but no post-coital examination of the cervical 
mucus was done. Most of the work was carried out in the 
Out-Patient Department and a complete study took 6 
months. j 

Primary Infertility 


Women Cases: booked 311 
Investigation completed . a 
Abnormalities were detected in 133 

They were— 
Blocked Fallopian tubes od 29 
Ovulation defect = es 88 
Infection gs } 
Uterine retroversion 4 
Uterine fibroids | 
Syphilis .. aA | 
Congenital abnormality. 2 
Ninety-one of these cases were treated and 20 
conceived. 

Males One hundred and six husbands had their 
semen examined and 13 had a sperm count / 
below thirty million per millilitre. 

Secondary Infertility 

Women Cases booked .. a a 141 
Number investigated 105 
Abnormalities detected a 55 | 
Pregnancies én ask 53 

Males Forty husbands were examined and only 3 had { 


a sperm count below thirty million per milli- 
litre. 
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Mr. Bulman believed that their experience with these 
cases in Norwich was the same, and he considered that 
the main value of a Fertility Clinic was the reassurance it 
gave the anxious woman. He wished to know how Mr. 
MacKenzie decided whether or no an ovulation defect 
was present, and what was his standard for male fertility 
in view of the known variability of semen analyses? 

Mr. Stansfield was astonished at the 12 per cent inci- 
dence of sealed Fallopian tubes, and asked what stan- 
dards had to be satisfied before sterility was attributed to 
failure of ovulation. 

Mr. Lloyd believed that an infertile woman was helped 
by taking Trinitrin before coitus. 

Miss Bottomley stated that in Cambridge they did not 
run a special Fertility Clinic; such cases were dealt with 
in the ordinary gynaecological clinic, where the usual 
investigations were carried out. She would support Mr. 
Bulman in stressing the importance of reassuring the 
patient. 

Mr. Bentall was uncertain as to the stringency of the 
tests to be adopted before attributing sterility to failure 
of ovulation and he confessed that he was pessimistic 
about the results of the treatment of male infertility. 

Mr. Harrison was of the opinion that hormone therapy 
was useless in the treatment of male infertility, and 
deplored the use of the jockey strap. In his experience 
there had been an increased incidence of congenital 
abnormalities amongst his sterility cases that subse- 
quently conceived. 

Mr. MacKenzie, in reply, stated that a diagnosis of 
ovulation failure was based on a study of the basal 
temperature chart and on an endometrial biopsy. It was 
treated by the cyclic administration of ethinyl oestradiol 
for 14 days followed by ethisterone for 14 days. The 
subfertile men were given small doses of testosterone for 
3 weeks and then injections of gestyl. Hysterosalpingo- 
graphy was used before a diagnosis of blocked tubes was 
made. Testicular biopsies were perforned under local 
analgesia. 


Mr. Carlisle read a short paper on 


THe Use OF PUROVERINE IN TOXAEMIA OF PREGNANCY 


After a brief account of the modern views on toxaemia 
of pregnancy, Mr. Carlisle then discussed the pharma- 
cology of Puroverine. He had treated 58 cases of toxaemia 
with Puroverine; there were no maternal deaths, two 
stillbirths and one hydrocephalic infant died. The full 
details of this paper will be published elsewhere. 

Mr. Carron Brown reported his results with apresoline 
and serpasil in the treatment of hypertensive toxaemia of 
pregnancy. Thirteen patients received this form of 
therapy. One mother died from pulmonary embolism on 
the 28th day of the puerperium, 3 infants were stillborn 
and there was 1 neonatal death of an abnormal infant. 
One stillbirth was undoubtedly due to the pitocin drip 
used to induce labour. Five Caesarean sections were per- 
formed. This small series was composed entirely of 
patients with a bad obstetric history. 

A lively discussion followed these two papers. Mr. 
Eaton was impressed by Mr. Carlisle’s work and thought 
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that the use of Protoveratrine should be subjected to 
further study. Mr. Eaton and Doctor Short presented a 
study of the blood progesterone levels in men and in 
normal and abnormal pregnancies. The details of this 
paper will be published elsewhere. 


Mr. Harrison reported 


A CASE OF RUPTURE OF KIDNEY IN PREGNANCY 


The patient was a passenger in a car that was involved 
in an accident. She was in the latter months of pregnancy 
and did not appear to have been injured; however, on the 
day after the crash she noted some haematuria and the 
following day delivered herself of a macerated infant by 
the breech. This was followed by the appearance of 
meteorism and an indefinite swelling in the right flank. 
Blood was detected in a catheter specimen of her urine, 
and the blood urea was 115 milligrammes per cent. An 
intravenous pyelogram revealed a tiny kidney on the left 
side and a large kidney on the right with effusion of the 
dye around it. A diagnosis of rupture of the kidney was 
made and a nephrectomy was performed. She died in 
uraemia because the remaining kidney was hypoplastic. 

Mr. Harrison thought that the large size of the right 
kidney had predisposed it to rupture when the woman’s 
body was suddenly flexed at the time of the accident. 


NORTH OF ENGLAND OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 


NOVEMBER 1959 


A Meeting of the North of England Obstetrical and 
Gynaecological Society was held in Manchester on the 
20th November, 1959. The President, Mr. Agar, was’ in 
the Chair. 

The subject of the meeting was: 


THE ASSESSMENT OF THE METHODS OF EARLY DIAGNOSIS 
OF CARCINOMA OF THE CERVIX 


Professor T. N. A. Jeffcoate opened the discussion 
with a paper on 


THe EARLY DIAGNOSIS OF CARCINOMA OF THE 
CERVIX 


The paper was based on the relative values of cytologi- 
cal and clinical methods in the diagnosis of carcinoma of 
the cervix over the last 5 years. It was found that the Ayre 
technique, whereby scrapings from the cervix were exam- 
ined, was preferable to the Papanicolaou method, although 
the latter had some advantage in the case of carcinoma 
corporis. During the last 5 years every woman over the 
age of 30 years attending the gynaecological and sterility 
clinics, had a cervical smear taken by the Ayre spatula. 
Exceptions were cases in which the hymen was intact, but 
the presence of menstrual blood did not preclude a smear 
being examined. 

Using the Ayre technique it is easy for the interested 
pathologist to train himself to become a competent 
cytologist within a few months, and thereafter to cope 








150 


with smears from a relatively large unit as part of his 
ordinary work. For 1,000 new cases a year the work in- 
volved occupies one junior technician 3 hours per week 
for staining and fixing the smears, and the pathologist 2 
hours a week for their examination. 

In submitting the smears the clinician completed a 
special form giving a description of the cervix, and 
whether it appeared innocent, malignant or suspicious. A 
positive smear report was an indication for cervical ring 
biopsy, on which the final diagnosis rested. In 4,000 con- 
secutive women aged 30 years or over, the clinical assess- 
ment showed 71 cases to be malignant, 184 were suspi- 
cious and 3,745 innocent. 

Of the clinically malignant cases a negative smear was 
obtained in 8. This may be because the more obvious the 
cancer the more likely is its surface to be necrotic and 
infected, and conversely, the earlier the cancer the more 
accurate the test. 

In 184 cases (4-6 per cent) the gynaecologist was sus- 
picious that the cervix was the seat of cancer, yet only 20 
of these women selected by screening with a smear, 
suffered from cancer. There were 5 cases in which the 
smear was inconclusive and a biopsy was needed, but in 
the negative cases there were found no errors as in most 
instances the cervix was examined following hysterectomy 
or amputation for other reasons. It would seem that the 
gynaecologist’s suspicions are confounded in 90 per cent 
cases, but as experience controlled by smears continues, 
the number of cervices labelled “suspicious” is falling. 

Amongst the 20 suspicious cases in which carcinoma 
was found, the lesion was invasive in 11 and in situ in 9. 
The in situ change was found to be in the part of the cervix 
that appeared normal, but suspicion was aroused because 
of the history of bleeding in 2 cases, and in 7 the sugges- 
tion of leukoplakia. 

There were 3,745 patients in whom the clinician was 
reasonably certain the cervix was free from cancer. Of the 
27 positive smears all proved correct except one, and the 
lesion was in situ in 24 cases. This emphasizes again that 
an in situ lesion can rarely be diagnosed clinically. 

It is worth stressing that though in 19 cases another 
smear was requested before giving a negative report, 
there was no single case in which the smear was reported 
as doubtful, and the unnecessary ring biopsy is not a 
simple minor procedure. 

The finding of cancer in 26 out of 3,745 women repre- 
sents a “pick up rate” of nearly 7 per 1,000 amongst 
clinically innocent cervices. It is significant that by 
ordinary clinical methods some cases of early cervical 
cancer are overlooked. The accuracy of cytological 
diagnoses reported here is high, there were 8 false nega- 
tive results and 1 false positive. It is said that pregnancy 
or vaginitis makes the interpretation difficult, but this 
was not found to be so; indeed a diagnosis of vaginitis 
was made from the smears. 

In conclusion, routine cervical smears permit the 
recognition of a small number of invasive cancers which 
would otherwise be overlooked (1 per 2,000 women over 
30 years). They reveal carcinoma in situ in 6 per 1,000 
such women, but only 4 to 6 per cent women with estab- 
lished cancer have attended a gynaecological clinic in the 
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last 10 or 15 years. The most important contribution to 
the gynaecologist is the negative report so preventing un- 
necessary biopsy. Lastly cytology is a practical proposi- 
tion, but it would be wrong to regard it as a panacea for 
the early diagnosis of cancer in general. 

Professor W. I. C. Morris discussed the rather narrow 
limits of the traditional methods of diagnosis by touch, 
by inspection and by biopsy. Having accepted these terms 
of reference cases of carcinoma in situ have been excluded. 
Patients are admitted to hospital for biopsy of the cervix 
if the symptoms are suggestive of cervical carcinoma, or 
if the appearance is suggestive whether or not there are 
symptoms. In 400 cases cervical carcinoma was reported 
in 37, and in 15 of these the diagnosis had been made 
with confidence before biopsy was undertaken. The 
remaining 22 cases of cervical carcinoma were not 
diagnosed before biopsy though the cervices were not 
completely normal in appearance. 

In some instances digital examination is unhelpful, and 
inspection of the cervix offers the only real hope of 
diagnosis. Where the carcinoma is confined to the 
endocervix gentle probing may produce free bleeding. In 
a case of unexplained vaginal bleeding in early pregnancy 


a cervical biopsy showed cervical carcinoma, but further | 


examination revealed only a left tubal swelling, and a 
cervix into which a probe could be inserted. A Wertheim’s 
hysterectomy was combined with the removal of a tubal 
pregnancy. There is a bizarre association between acan- 
thosis nigricans and breast cancer or possibly uterine 
cancer. 

The colpomicroscope has not found favour in this 
country: it is expensive, cumbrous and easily damaged, 
and it is necessary to examine the patient in the lithotomy 
position. The examination couch developed in Vancouver 
offers advantages for examination permitting the rapid 
change from the dorsal to a modified lithotomy position. 


Professor H. C. McLaren described 


METHODS OF DISCOVERING CARCINOMA IN Situ 


~ 


The first requisite in the study of the cervix is a good 


light, a knowledge of the appearance of the cervix in 
pregnancy and old age, and the discipline of studying 
one’s own biopsies with an expert. Hinselman examined 
the magnified cervical epithelium for breaks in its surface, 
and used Schiller’s iodine to localize areas for biopsy. 
Then came the colposcope of the Vienna school, and the 


oe 


random squamo-columnar biopsy used by the practising | 


gynaecologist. In the last 20 years two American clini- 
cians, Traut and Marchetti, and an anatomist, Papani- 
colaou, have contributed to the cytology of the cervix, 
and perhaps in the future the behaviour of biopsy 
material in cell culture, cell physiology and enzyme 
studies may elucidate the life history of the abnormal cell. 

Without cytology practically all cases of carcinoma in 
situ would be missed, but could the cases of carcinoma 
in situ per 1,000 patients examined be increased? Four 
tests were applied to all patients: aspiration of the vaginal 
pool, cytology using Ayre’s spatula, punch biopsies of the 
squamo-columnar edge and endocervical curettage with 
a sharp curette. 
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Routine cervical biopsies in the Out-Patient Depart- 
ment are not satisfactory, though perhaps possible in the 
calm of an American office. General anaesthesia allowed 
good biopsies and a vigorous endocervical curettage. 
Though confirmation of invasive carcinoma was ob- 
tained, the object of the test, the detection of carcinoma 
in situ, was not achieved. 

Endocervical curettage was done in 279 patients, but 
this practice is too difficult for an Out-Patient service. 
Without cytology, a case of carcinoma in situ might be 
diagnosed by this means where punch biopsy would fail. 

Using the aspiration technique 2 out of 102 cases of 
invasive carcinoma of the cervix were found. Of 3,200 
consecutive out-patients 12, or 4 per 1,000, had carcinoma 
in situ, and all were diagnosed by ring biopsy, following 
positive scrape-smears. Vaginal aspirations missed 4 of 
the 12 cases of carcinoma in situ. 

One thousand five hundred consecutive antenatal 
patients were examined by speculum at about the 12th 
week, and 21 suspect smears were obtained by scraping 
the cervix, but only 5 by aspiration. Ring biopsy in these 
patients has demonstrated carcinoma in situ in 2, and 2 
more cases show repeated positive smears, but no biopsy 
has yet been possible. 

For a variety of reasons a speculum could not be 
passed in 20 per cent of cases so that for these aspiration 
cytology was required. Cytology by the Papanicolaou 
technique yields a higher incidence of carcinoma in situ, 
and never fails where aspiration succeeds. It is also more 
reliable in pregnancy. No additional case of carcinoma 
in situ was diagnosed solely by biopsy or endocervical 
curettage. 

Professor McLaren thanked the other members of his 
team for their contribution to his work. 


Dr. F. A. Langley considered the pathologists’ prob- 
lems in a 
ROUTINE CYTOPATHOLOGICAL SERVICE 


The present cytopathological service at St. Mary’s 
Hospital, Manchester, was started in 1955, and was used 
as a routine diagnostic aid. All new patients over 30 
years of age have vaginal smears examined, and as the 
service has been extended to all gynaecological clinics the 
number of smears has risen and should reach 3,000 per 
annum. 

The two cytological technicians attend each clinic and 
take either a blind smear by aspiration or one with a 
wooden spatula after the cervix has been exposed. The 
slides are examined for the presence of trichomonads and 
an assessment of the hormonal status of the patient, as 
well as for evidence of malignancy, and the reports are 
graded according to the Papanicolaou scheme. All pre- 
parations graded 3, 4 or 5 are examined under the micro- 
scope, and all the smears from suspect cases. Subsequent 
biopsy results are related to the smears. 

In 5 cases in which the smear was classed as 1 or 2 
carcinoma of the cervix was missed, 5,162 smears being 
examined. There were 247 patients with smears classed 
as 3 “possibly malignant’, and 15-4 per cent of cases 
proved to be malignant. In the 91 class 4 patients, 66 per 
cent had cervical carcinoma, and 98 per cent were found 
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to have carcinoma in the 82 class 5 patients. Of 19 cases 
of carcinoma in situ, 6 were found by smear, and of the 
105 histologically invasive carcinomas 4 were picked up 
by smear. An exacting definition of “pick-up” accounts 
for the relatively low rate. 

There were 25 cases with class 4 smears in which histo- 
logical examination failed to find carcinoma. Metaplasia 
and cervicitis were amongst the lesions difficult to 
differentiate from carcinoma in situ histologically, and 
giving the same cytological problem. The mean age of 
patients with early tumours was found to be 10 years less 
than those with invasive ones. About 25 per cent of cases 
of invasive carcinoma are under 40 years of age, and if 
cytological examination is not done until the patient is 
over 30 many cases of carcinoma in situ will be missed. 

Dr. N. Lissimore surveyed the historical background 
to cytological work. Epithelium is free from vasculature 
of any kind, and the natural motion of any epithelial cell 
is outwards, either to the body surface, or some cavity. 
Until a malignant cell in any epithelium can penetrate its 
natural confines so that the connective tissue is reached, 
the disease is localized. Many authors believe that an 
intra-epithelial cancer has a multifocal origin. This may 
not be acceptable to all, but malignancy must begin in a 
chromosome of the cells nucleus. It is held to be axio- 
matic that normal cells divide only in the basement mem- 
brane and live until cast off from the surface. If the 
newly-malignant cells are in the basement lining, the 
vascular tissues are at hand for rapid invasion. That the 
basement-lining cells alone can become malignant is not 
proven and seems unlikely. If cells half-way to the surface 
become malignant, the natural passive movement might 
well make it be shed before it had divided to a significant 
degree. The finding of a few malignant cells in the vagina 
is not to be equated with established cancer, but cytologi- 
cal examination is a valuable clinical aid. 

Mr. Stanley Way said that it must be remembered that 
any cancer that could be seen or palpated was an old 
cancer in the biological sense and that there was no such 
thing as an early cancer when the word “early” was used 
in the clinical sense. Although failure to apply proper 
clinical examination was still responsible for many more 
late clinical cancers coming for treatment than there 
should be, he felt that a lowering of the mortality of this 
disease would best be brought about by the steady and 
rational extension of exfoliative cytology, and he ex- 
pressed a complete and utter distrust of all forms of 
colposcopy which technique he regarded as the biggest 
gynaecological hoax of this or any other century. Mr. 
Way thought that from the diagnostic point of view more 
occult cancers would be discovered by the cervical scrape 
smear than by the aspiration smear and showed an 
analysis of 50 cases of occult cancer in which the scrape 
smear showed 10 times more malignant cells than the 
aspiration. He also pointed out that cytology was able to 
detect some extremely small lesions and that this raised 
important issues for both clinician and histologist. Large 
cone biopsies were essential and more histological 
examinations were necessary than had previously been 
the case in order to disprove a positive vaginal smear. 

Most cases of intra-epithelial and micro-invasive cancer 
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he believed to be asymptomatic and the clinical appear- 
ance of the cervix played very little part in the diagnosis 
of these early lesions. It was a mistake to exclude women 
under the age of 30 from cytological examination as 12 
out of 108 cases of occult cancer in his series had been 
between 21 and 30. Finally he touched on the problem of 
the treatment of these early lesions but said that he 
believed that dogmatic statements at this stage were 
premature. He showed that in some cases, at least, con- 
servative treatment which did not impair fertility was 
possible and concluded by saying that he felt the cyto- 
logical diagnosis of “biologically early” cancer might 
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lead to (1) reduction of the mortality from cancer of the 
cervix, (2) a better understanding of the disease itself, and 
(3) less radical treatment than was now necessary for 
cervical cancer. 

Dr. G. R. Osborn stated that the natural history of 
carcinoma in situ was known in the skin, larynx and 
oesophagus. There was no justification in watching these 
cases, as about 4 per cent become invasive each year. The 
squamo-columnar junction may occur in various places, 
even at the internal cervical os, and carcinoma may, 
therefore, be picked up with curettage and not with ring 
biopsy. 
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HOSPITAL REPORTS 


BY 


J. S. TomMKINSON, M.B., F.R.C.S., M.R.C.O.G. 


THE CLINICAL REPORT OF THE ROTUNDA 
HOSPITAL, Ist NOVEMBER, 1957 TO 3lst 
OCTOBER, 1958 


EACH year, your reviewer reflects on the excellence of the 
annual report from the Rotunda. The latest edition has 
been speedily distributed, and, like its predecessors, is 
full of effective and cogent commentaries which head 
statistical summaries of the tables recommended by the 
Standard Maternity Hospital Report Committee of the 
Royal College of Obstetricians and Gynaecologists. The 
heads of departments and clinics describe the kind of 
work they are doing and the results obtained so that, in 
effect, one is taken on a tour of the hospital; those des- 
cribing the Social Service Department and the Varicose 
Vein Clinic are particularly interesting. Nearly all the 
commentaries are written by the Master, the remainder 
by the Assistant Master. Often these are frank and self- 
critical: on page 74 it is stated that “This case” (Case 3) 
“twas badly handled in Hospital. With this patient’s pre- 
vious history, and at her age, it was a bad error of 
judgement to have allowed labour to continue.” So on 
page 78 (in reference to Case 4) it is stated that “‘This 
death certainly should not have occurred”. Which other 
report demonstrates such self-abnegation ? 

A total of 4,306 patients were delivered during the 
year, about a hundred less than the year before. The 
Master comments that the hospital was at times severely 
overcrowded. The patients delivered on the District 
numbered 1,188, the same figure as the previous year. 
Nine maternal deaths occurred but only 2 of these were 
preventable; most of the deaths were due to advanced 
medical and surgical conditions, as will occur where there 
are specialist clinics attracting a particularly abnormal 
type of pregnant patient. The stillbirth rate was 2-95 per 
cent and the neonatal death rate 1-52 per cent. 

This report is one to be studied in detail. 


THE ANNUAL REPORT OF THE MATERNITY 

UNIT, ST. FINBARR’S HOSPITALS, SOUTH CORK 

BOARD OF PUBLIC ASSISTANCE, Ist SEPTEM- 
BER, 1957 TO 3ist AUGUST, 1958 

Tuis report repeats the regret expressed in the previous 

year’s report that nothing had been done about equipping 


the department with an operating theatre, but mentions 
that staffing problems have been improved. The report 


omits detailed tables, providing instead interesting com- 
mentaries about the kind of work undertaken and lists of 
figures illustrating the results in different conditions and 
treatments. During the year 1,019 patients were delivered, 
about a quarter of them being primigravidae and over a 
third of the total being unbooked cases. Two maternal 
deaths occurred, one being a patient admitted from 
another hospital with membranes ruptured for 3 days, 
foul liquor and a prolapsed arm. Internal version failed, 
so a Classical Caesarean section was performed but the 
patient died on the table near the end of the operation, 
from cardiac failure due to toxic absorption and shock. 
The other patient died at the 34th week of pregnancy 
from an ante-partum haemorrhage, losing about 3 pints 
of blood in about as many minutes. The stillbirth rate 
was 3-8 per cent of total deliveries and the neonatal 
death rate 2 per cent of live births. 

The incidence of forceps delivery was 12-8 per cent 
and that for Caesarean section 2-6 per cent. A sym- 
physiotomy was performed in 15 patients; the operation 
was indicated in 13 because of contracted outlet and in 2 
because of bad obstetric histories. Post-partum haemor- 
rhage and manual removal of the placenta occurred in 
1-1 per cent of patients respectively. 

The unit is congratulated on publishing, speedily, an 
interesting report. 


THE REGISTRARS’ REPORT OF THE LIVERPOOL 
MATERNITY HOSPITAL FOR THE YEAR ENDING 
3ist DECEMBER, 1956 


Tuis report follows the recommendations of the Stan- 
dard Maternity Hospital Report Committee of the 
Royal College of Obstetricians and Gynaecologists. It is 
divided into an obstetric section and a paediatric section. 
A table of comparative statistics from 1947 to 1956 in- 
clusive indicates that the high standard of work associ- 
ated with this hospital has been fully maintained during 
1956. With 125 beds (including its Southport Annexe), 
the number of patients delivered was 2,942, more than in 
any other year during the previous decade. Three 
mothers died, these being cases of reticulosis, pulmonary 
embolism in a primigravida aged 41 with glycosuria and 
uterine fibroids, in whom a lower segment Caesarean 
section was performed, and also a patient with myas- 
thenia gravis. The stillbirth and neonatal death rates, 
expressed as percentages, were 2-9 and 1-91 respectively. 

The number of Caesarean sections performed was the 
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lowest for 10 years, repeating in 1956 the fall in sections 
noted in 1955 (the rate in 1956 being 7 per cent of all 
patients delivered). The number of forceps deliveries rose 
in 1956 to a new high level of 16 per cent of all deliveries. 
The foetal mortality in uncomplicated breech was 1-56 
per cent which is about the average for the 10 years if 
one excludes 1947 and 1955 which had rates of 5-5 per 
cent and 6-6 per cent respectively. There was an im- 
proved foetal salvage in cases of placenta praevia; in 22 
cases the foetal loss rate was 4-5 per cent. 

The Districts Domiciliary Service delivered 1,006 
patients at home, with no maternal death. Only 3 forceps 
deliveries were performed. The Liverpool Maternity 
Hospital alternates weekly with the Mill Road Maternity 
Hospital; a joint total of 103 cases were attended, without 
a maternal death. Twenty of these cases were for post- 
partum haemorrhage, 15 for retained placenta and 
post-partum haemorrhage, and 7 for retained placenta. 

The paediatric report mentions that 66 per cent of all 
infants discharged were entirely breast fed. Twenty-four 
cases of haemolytic disease were treated, 3 of the babies 
dying. 


THE REPORT OF THE GOVERNMENT MATER- 
NITY HOSPITAL, MASSEY STREET, LAGOS, 
NIGERIA, FOR 1958 


AN interesting account is given in the introduction to this 
report of the difficulties that have been encountered in the 
running of this hospital since it was opened in 1926 as a 
Maternity and Child Welfare Centre. Credit is given to 
the Lady Medical Officers and Nursing Sisters who over- 
came the early difficulties. The report is presented by the 
Senior Specialist Obstetrician in Charge, who was 
appointed in July, 1949; since then the number of babies 
born has risen from 4,260 in 1949 to 10,476 in 1958 and 
there has been a remarkable fall in the maternal death 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


rate, from 14-23 per 1,000 total births in 1949 to 5-6 per 
1,000 total births in 1958. 

Several factors are noted as contributing to this 
improved maternal mortality. An operating theatre was 
constructed so that patients did not have to be taken, by 
ambulance or car, to the General Hospital a mile away 
for a Caesarean section. During the last five years, intra- 
venous thiopentone sodium has been used exclusively for 
obstetrical operations; in earlier days open chloroform 
was used but it was found that the bulk of the patients 
constituting emergency admissions were extremely sus- 
ceptible to liver necrosis caused by a minimal dose of 
chloroform. Spinal anaesthesia was tried and discarded 
because of respiratory difficulties. Ante-partum haemor- 
rhage cases are grouped and cross-matched with at least 
four compatible donor relatives on admission; this 
system of having “living blood banks” has reduced the 
maternal and foetal loss. 

The report comments that in 1958 nearly one-third of 
the maternal deaths occurred in August and September 
following the posting of three experienced medical 
officers on leave and their replacement by three others 
with no previous experience of midwifery; the doctor in 
charge has no control over the posting of his medical and 
nursing staff. 

The stillbirth rate in 1958 was 44-2 per 1,000 live and 
stillbirths. The neonatal death rate was 29-6 per 1,000 
live births. In both instances the rate in booked cases was 
half that in non-booked cases, a fine tribute to the value 
of the work carried out in the hospital. Ten maternal 
deaths occurred from anaemia of pregnancy, the haemo- 


globin levels being as low as 12 per cent and 15 per cent. | 


Nine cases of eclampsia died out of a total of 74 cases 
admitted. Twenty-three patients had a ruptured uterus 
and 7 died; 2 of the cases were diagnosed post mortem. 

As a new maternity hospital is being built (and the 
present hospital will cease to exist) one looks forward to 
future reports with confidence that the improved results 
will continue. 
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BOOK REVIEWS 


“Clinical Obstetrics and Gynecology.” Quarterly Book 
Series, Vol. 2, No. 1. Pp. 256. Illustrated. Hoeber 
Inc., New York, 1959. Four Volumes per year by 
subscription, price $18. 


LIMITATION of knowledge ensures that the verdict on 
many aspects of the subjects discussed, namely, “‘Spon- 
taneous Abortions” and “Menstrual Disorder”, must 
remain “‘not proven” as in Scottish law. Almost without 
exception, however, the efforts of the editors and their 
colleagues to present an up-to-date account are well 
“proven” and worthy of earlier numbers of this excellent 
new series. 

The first section deals more than adequately with con- 
ventional as well as controversial aspects of spontaneous 
abortion. Interesting facts emerge such as the following 
samples: trauma, whether physical or emotional, re- 
mains a doubtful factor; Malpas’s and Eastman’s pessi- 
mistic figures on the outcome of later pregnancies in 
abortion sequences are refuted and a standard wastage 
figure of approximately 25 per cent applies to each 
pregnancy after the third; regardless of treatment, it 
seems one-quarter of threatened abortions complete—a 
figure equivalent to almost 7 per cent of all pregnancies. 

Most controversial is the chapter which describes the 
work of a Therapeutic Abortion Committee. A small body 
of experts considers each specific case presented by the 
consultant in charge. He has no vote in the final ballot 
but may accept or reject the ruling though few, for legal 
and other reasons, will choose the latter course. 

Menstrual disorders in various guises have already 
featured in earlier volumes. Repetition is said to be good 
teaching and seems desirable in an educational series of 
this kind. The opening chapter of the second section is on 
“Sex Education and Psychosomatics at the Menarché—A 
Physician’s Approach” and is a wise counsellor’s treat- 
ment of an apparently insoluble problem. He advocates 
to Americans a return to the traditionally British firm 
parental control. 

Further study is obviously required to determine the 
cause and implications of the premenstrual tension state. 
An impression is conveyed that it is responsible for at 
least the major part of a ““woman’s lot’’! 

Various diagnostic methods are submitted for the 
management of irregularities of ovulation and the luteal 
phase and the major types of dysfunctional uterine 
bleeding. Thoughtful planning of glandular therapy is 
suggested in an attempt to “divert the clinician from 
haphazard endocrine therapy as much as from reckless 
surgery”. 

The final chapter on newer progestational compounds 
serves as a topical reminder of the dangers of empiricism 
in hormone therapy and re-emphasizes further the need 
for more research into functional, as opposed to mechani- 
cal, aspects of obstetrics and gynaecology. 
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“Operative Surgery: Gynaecology and Obstetrics.” 
Edited by Cuarces Ros, M.C., M.Chir., F.R.C.S., 
and Ropney SmitH, M.S., F.R.C.S. Pp. 265. 
Butterworth, London, 1959. Price 90s. 


THE portion of “Operative Surgery” devoted to gynae- 
cology and obstetrics has now been published as a 
separate volume, incorporating also most of the intro- 
ductory section on general technique, two chapters on 
colostomy and its closure, and five on genito-urinary 
surgery in the female. The editors’ main object is to 
provide a book wherein the surgeon can readily find out 
how to perform an operation with which he is not fully 
familiar. This object is achieved with a commendable 
combination of clarity of illustration and brevity of text. 
The general surgeon is advised to use these volumes in 
conjunction with the more discursive “British Surgical 
Practice”. As far as his own, admittedly smaller, fields 
are concerned, the obstetrician and gynaecologist is for- 
tunate to have already available books which combine 
theory, argument, indications, techniques and kindred 
considerations in one volume. But this book will be 
valuable to the general surgeon who is, perforce, an 
occasional gynaecologist and abdominal obstetrician. 


“Recent Progress in Oxytocin Research.” By B. BerpDe, 
M.D. Pp. ix+110, with 37 figs. Chas. C. Thomas, 
Illinois, U.S.A., and Blackwell, Oxford, 1959. Price 
36s. 


Dr. Berpe, from the Pharmacological Laboratory of 
Sandoz Ltd., at Basle, reviews recent work on oxytocin, 
natural and synthetic, mostly dealing with pharmaco- 
logical and physiological aspects but also touching on 
clinical applications. He believes that the so-called pos- 
terior pituitary hormones are produced in the hypo- 
thalamus. He foresees that synthetic polypeptides related 
to oxytocin may produce an oxytocin-inhibitor which 
could be used to suppress uterine motility, and he looks 
forward to the solving of the intriguing problem of the 
role of oxytocin in the male. 

This small book, like others in the familiar American 
Lecture Series, is brief, authoritative and beautifully 
produced. It is also, like its predecessors, rather expensive. 


“Synopsis of Gynecology.” Fifth ed. By R. J. Crossen, 
D. W. BEACHAM and W. D. BeacuHam. Pp. 340, with 
106 illus. C. V. Mosby, St. Louis, U.S.A., 1959. 
Price 48s. 6d. 


Tuis is an excellent little book, up to date and easy to 
read and with textual detail and multiplicity of illustra- 
tions and references most unusual in a synopsis. For the 
fifth edition, Dr. Crossen has been joined in author- 
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ship by Drs. D. W. and W. D. Beacham. The 
presentation remains smooth, but the new accession 
may explain why on p. 272 routine odéphorectomy is 
advocated at pelvic laparotomy in women over 43 
whereas on p. 309 hysterectomy is said to be preferable 
to radiotherapy for functional uterine bleeding in 
women over 40 partly because it permits conservation 
of ovarian function. Almost half of the book is taken up 
with anatomy, physiology, examination and diagnosis, 
and much is rightly made of the importance of 
acquiring an “educated touch”. Due emphasis is laid 
on medical and psychological aspects of gynaecology. 
Altogether this is an impressive work of its class. 
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“Fundamentals of Gynecology.” By S. J. BEHRMAN and 
J. R. G. Gostinc. Pp. xii+416 with 167 illus. 
Oxford University Press, London, 1959. Price 76s. 

This book, which comes from the University of Michi- 
gan Medical School, is out of the ordinary in that it is 
more than a simple introduction to gynaecology and less 
than a standard textbook. The object has been to offer ' 
the reader a bridge between the fundamentals of ana- 
tomy, physiology and pathology and the specific prob- 
lems of gynaecology. The result may be of more use to the 
teacher as a model on which to base systematic lectures 
than to the student. The illustrations are clear, especially 
the microphotographs which are tagged in novel fashion. 
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REVIEW OF CURRENT LITERATURE 
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REF. 
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PREGNANCY tests of pregnancy the authors state that frogs are only 


1. Pregnancies and Deliveries of Young Parturients. 

By P. A. JARVINEN and O. KaTILA. Ann. chir. gynaec. 
fenn., 48, 306-311, 1959. 11 refs. 

Between 1935 and 1957 in the Women’s clinics in 
Helsinki 149 patients were delivered under the age of 16. 
Fifty per cent were married at the time of delivery but 
none at time of conception. Antenatal care was adequate 
{3 prenatal examinations!] in 66 per cent of the married 
and 26 per cent of the unmarried patients. The average 
age of menarche was 12-6 as compared with the average 
for Finland of 14-3. The incidence of toxaemia was 
higher than normal and independent of the type of ante- 
natal care. A third of the cases were longer than 24 hours 
in labour, and owing to prematurity (13-9 per cent) there 
was a higher percentage of abnormal presentations in- 
cluding 2 transverse and 12 breech presentations. Still- 
birth occurred in 3-3 per cent of cases, and the prognosis 
for the surviving children was poorer than normal. 


D. M. Sheppard 


2. The Clinically Controlled Result of a Pregnancy Test 
with Infantile Rats and the Influence of Drugs on It. (Das 
klinisch kontrollierte Ergebnis des Schwangerschafts- 
iestes mit infantile Ratten und seine medikamentése 
Beeinflussung.) 

By S. GILLisseN und U. WaGNneER-Kocu. Zbl. Gyndk., 
81, 1489-1499, Sept. 19, 1959. 6 tables. 1 fig. 30 refs. 

Although there are many highly reliable biological 
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one-third to one-sixth as sensitive to chorionic gonado- 
trophin as infantile rats. Male frogs and toads have at 
times been found to be unresponsive or they may have a 
block between the testes and the cloaca. Frogs are also 
more sensitive to urotoxic factors than infantile rats. 

The positive reaction in the authors’ test consists in 
hyperaemia of the ovaries which can be demonstrated 
one to 24 hours after the injection. They report on 200 
cases which were controlled by clinical follow-up be- 
tween 1953 and 1959. Each test was carried out on two 
animals. An injection of 2 ml. of morning urine was 
given and repeated after 3 hours. If at least one animal 
showed ovarian hyperaemia the result was considered to 
be positive. 

In 70 women who were initially thought to be suffering 
from an early abortion or ectopic pregnancy, but subse- 
quently proved not to be pregnant, the test was invariably 
negative. 

In a second group of 62 women discharged from hospi- 
tal with a clinical diagnosis of intact early pregnancy, the 
test was positive in 59. In 2 other patients it was weakly 
positive, and in the third patient, suffering from hyper- 
emesis, it was at first weakly positive, but 18 days later 
strongly positive. 

In a third group of 25 cases o fextra-uterine pregnancy, 
confirmed by laparotomy and histology, the test was 
positive. 

In a fourth group of 43 cases the diagnosis on admis- 
sion was of certain or doubtful abortion. In 23 of these 
the test was positive and was confirmed by pathological 
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examination. In 7 it was initially positive but became 
negative after a few days, which fitted in with the clinical 
course of events. In other cases it was negative when the 
ovum had been dead for some time. Thus amongst 200 
clinically controlled cases the test proved invariably 
correct. 

The authors also investigated the effects on the test of 
vasodilator drugs given to the patients and excreted in 
the urine. The drugs investigated were Regitin, Priscol, 
Ronicol and Depot-Padutin. With customary doses 
Priscol alone reached a concentration in the patients’ 
morning urine sufficiently high to cause ovarian hyper- 
aemia in some of the animals. This drug could therefore 


be responsible for a false positive result. price Eton 


3. Striae Gravidarum. Their Relation to Adrenal Corti- 
cal Hyperfunction. 

By L. O. S. Pomwevin. Lancet, 2, 436-439, Sept. 26, 
1959. 6 figs. 24 refs. 

The author has investigated the incidence of striae 
gravidarum in 116 primigravid patients attending the 
Department of Obstetrics and Gynaecology at the Uni- 
versity of Adelaide. Using the increase in abdominal and 
hip girth as a measure of skin stretching during pregnancy 
he found that there was no direct relationship between 
the degree of stretch and the incidence of striae. Some 
women developed striae before any increase in girth 
occurred, some reached advanced pregnancy before striae 
appeared, and some went through the whole of pregnancy 
and resisted the greatest degree of stretch without 
developing any striae at all. 

The possibility that striae might be related to the 
adrenal cortical hyperactivity of normal pregnancy was 
investigated by performing blood glucose curves on the 
patients in the series between the 34th and 36th weeks of 
pregnancy. A delay in the return of blood glucose to 
fasting levels after 2 hours was accepted as evidence of 
increased adrenal cortical function. The results showed 
that a degree of blood glucose lag was far more common 
in those patients who developed striae than in those 
patients who did not. 

Additional evidence of the role played by adrenal 
cortical hyperactivity was discovered when it was found 
that a relationship existed between the occurrence of 
facial acne and striae gravidarum. A high proportion of 
those patients who developed facial acne also developed 
striae, suggesting that excess ketogenic steroids (known 
to be associated with acne) are responsible for both. 

Other relationships which came to light during this 
investigation were an increased tendency to striae forma- 
tion in those patients who showed excessive weight gain 
(26 pounds and over) and in those who developed 
toxaemia. Fair and medium complexioned women were 
found to be more liable to develop striae than dark com- 
plexioned women. The prophylactic use of olive oil 
massaged into the abdomen did not influence the 
appearance of striae. 

The author concludes that there is strong evidence that 
striae gravidarum are closely related to adrenal cortical 
hyperactivity. They should not be regarded as “stretch 
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marks” since stretch only influences their appearance in 
the presence of a “striae factor”’ which is peculiar to each 
individual woman and is itself related to her adrenal 


cortical activity. J. M. Brudenell 


4. Vitamin B,, Serum Level in Pregnancy. 

By J. E. Younc, C. Barrows, jr., K. OkuDA and 
B. F. Cuow. Obstet. Gynec., 14, 149-153, Aug. 1959. 2 
tables. 1 fig. 9 refs. 

Previous studies on the serum vitamin B,, level in 
pregnancy have shown that (1) the level in pregnant 
women is lower than in non-pregnant women; (2) the 
level at the time of delivery is lower in the mother than in 
the newborn baby; (3) the absorption of orally adminis- 
tered vitamin B,, in humans and in rats is increased in 
pregnancy, the foetus presumably being the main bene- 
ficiary of the increased vitamin absorption. 

Further studies done by the authors show that (1) the 
administration of 100 wg. or more of oral vitamin B,, 
daily during the antenatal period is not quite sufficient to 
maintain the vitamin B,, serum level at the non-pregnant 
level; (2) 5 mg. folic acid per day orally does not prevent 
the decrease in the serum vitamin B,, level which occurs 
in pregnancy; (3) this dose of folic acid combined with 
vitamin B,, (25 wg. daily) will elevate the. serum level of 
vitamin B,, during pregnancy to levels above those in the 
non-pregnant state; (4) rapid successive pregnancies 
deplete the vitamin B,, reserve of women, resulting in 


~— 


lower vitamin B,, serum levels during the pregnancy 


period. 

The authors suggest that these results by themselves do 
not imply that the maintenance of a high vitamin B,, 
level is physiologically essential during pregnancy. 


J. G. Dumoulin 


5. Monitoring the Heart of the Foetus and the Newborn. 

By D. J. MacRae. Lancet, 2, 266-269, Sept. 5, 1959. 
3 figs. 5 refs. 

The author describes the use of a small microphone 
and an amplifying device (the “Soniscope’’) to record the 
foetal heart sounds. The microphone is strapped onto the 
patient’s abdomen or the chest of the newborn infant and 
foetal heart sounds relayed to a loud speaker or other 
suitable recording device. 

The conditions in which the instrument has proved to 
be of value are discussed. J, M. Brudenell 


—— —~ 


6. Phonocardiographic Studies of the Foetal Heart 


Rate. 

By K. Sorva and A. SALMI. Ann. chir. gynaec. fenn., 48, 
287-295, 1959. 6 figs. 12 refs. 

One hundred and five individual phonocardiographic 


recordings of the foetal heart rate were carried out ineach | 


of 9 normal pregnancies in the last trimester. The foetal 
heart rate averaged from 130 to 155, was never below 120 
and rarely above 160. 

In 14 normal pregnancies, the foetal heart rate was 


recorded 145 times before and after intravenous injection | 
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of atropine. The foetal heart rate averaged 140 to 177, 
but the rise did not occur until after 30 minutes had 
elapsed indicating slow diffusion of atropine through the 


placenta. 
Similar recordings in 10 abnormal pregnancies 
(toxaemia, Rh _ incompatibility and postmaturity) 


showed a very slight rise in the foetal heart rate after 
atropine in the toxaemic group but none in the Rh or 
postmature groups, indicating a possible defective 
placental function in the first group. 

Intramuscular caffeine and prostigmine had no effect 
on the foetal heart rate. One case of foetal heart block 


was recorded. D. M. Sheppard 


7. Changes in the Electroencephalographic Tracing of 
Pregnant Women (trans. title). 

By L. L. Levinson. Aku. i Ginek., 35, No. 5, 8-15, 
Sept.-Oct. 1959. 3 tables. 32 refs. 

Light from an electric bulb and the sound of a bell were 
used as external stimuli. A rubber balloon (with a pres- 
sure of 70 mm. Hg), air (at a pressure of 5 mm. Hg), and 
a heated glass tube (with running water at constant 
temperature), were used to stimulate the wall of the 
vagina. Eight simultaneous skull tracings were made. 

Fifty women in various age groups and at various 
stages of pregnancy and the early puerperium were 
examined; a total of 251 investigations were made. The 
signals from external and particularly internal stimuli 
were traced on the electroencephalogram after a time lag 
(just over 1 second), whereas signals from the movements 
of the foetus were traced without any delay. All signals 
grow in intensity, as shown by their tracing, as the 
pregnancy advances. 

The author concludes that the movements of the foetus 
activate the brain of pregnant women to build up 
resistors for protection during gestation. The delivery is 
thought of as a breaking through of the threshold barrier 
of these resistors. Further studies may throw light on 
such problems as miscarriage, foetal death in the uterus, 
prematurity and postmaturity. E. W. Collis 


8. Studies of Amniotic Fluid and Intervillous Space 
Pressures in the Rhesus Monkey. 

By E. M. Ramsey, G. W. Corner, jr., W. N. LONG 
and H. M. Stran. Amer. J. Obstet. Gynec., 77, 1016- 
1027, May 1959. 5 tables. 8 figs. 18 refs. 

Studies of intra-uterine pressures in monkeys have the 
advantages over those in humans that observations can 
be made repeatedly on the same subject, can be pro- 
tracted for longer periods, and can be made in early 
pregnancy. 

In the present study 57 experiments were done on 31 
animals. It was found that in early pregnancy (pre- 
conversion stage) and in the stage of late pregnancy 
immediately preceding the onset of labour, the amplitude 
of uterine contractions, measured by intra-amniotic 
pressure, is high—over 20 mm. Hg. In mid-pregnancy it 
is normally low—under 20 mm. Hg. Higher amplitudes 
in mid-pregnancy foreshadow abortion. 
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Intervillous space (IVS) pressure was found to be 
usually higher than intra-amniotic pressure, but IVS 
pressure was much lower than maternal arterial pressure 
(35 and 135 mm. Hg respectively) thus favouring un- 
impeded flow from the maternal arteries into the IVS. 
Egress of blood from the IVS to maternal veins is also 
facilitated by differential pressures (35 and 8 mm. Hg 
respectively) save when the latter are occluded by uterine 


contraction. F. J. Browne 


9. Pressure Relationships Between the Intervillous 
Space and the Amniotic Fluid in Human Term Pregnancy. 

By C. H. Henpricks, E. J. QUILLIGAN, C. W. TYLER 
and G. J. Tucker. Amer. J. Obstet. Gynec., 77, 1028- 
1037, May 1959. 6 figs. 7 refs. 

When the uterus contracts the foetal blood pressure 
rises equally with the amniotic fluid pressure, thus 
maintaining a constant pressure gradient between the 
foetus and that portion of his environment; but the total 
foetal environment is not being maintained unless the rise 
in amniotic fluid pressure is closely paralleled by an 
equivalent rise in the pressure in the intervillous space. 

The present studies were conducted to determine the 
pressure changes in the intervillous space (IVS) and the 
relation of these to the changes in amniotic fluid pressure 
(AFP) during uterine contractions. The observations 
were made on 7 subjects at term. Recordings were con- 
tinuous and it was possible to observe each patient under 
a variety of conditions such as before and during caudal 
anaesthesia, before and after administration of sedatives, 
oxytocin infusion, rupture of membranes, etc. 

The tracings obtained of AFP and IVS were similar in 
every respect. Rupture of membranes had no visible 
effect; neither did the infusion of oxytocin in physio- 
logical doses. In all cases there was a rapid increase in 
pressure during uterine contraction from a resting level 
of 20 mm. Hg or less to a maximum of 50 to 80 followed 
by a slow decline to the original level. F. J. Browne 


10. Toxaemias of Late Pregnancy at the Gynaecological 
Department of the University of Leipzig during the Years 
1952 to 1956. I. The Mothers. (Die Spatschwangerschafts- 
toxikosen an der Universitats-Frauenklinik Leipzig der 
Jahre 1952 bis 1956. I. Die Toxikosemiitter.) 

By H. KyAnk, V. SCHEELE and R. Trommer. Zbl. 
Gyndk., 81, 1578-1591, Oct. 3, 1959. 17 tables. 3 figs. 
42 refs. 

The authors carried out a statistical study comparing 
the course of pregnancy of normal and toxaemic patients, 
using the Hollerith method. There were 1,145 cases of 
toxaemia amongst 20,958 women (5-5 per cent). 

Comparison of the toxaemic with the 19,813 non- 
toxaemic patients showed that there was no difference in 
the age of menarche, stability of ovarian function, 
hydramnios and breast complications in the puerperium. 
In the toxaemic group there was a higher incidence of 
primiparity, twin-pregnancy, prolonged pregnancy (in 
cases of mild toxaemia only), Rh-incompatibility, pre- 
mature rupture of the membranes, inertia, bleeding 
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during and after labour, operative delivery, premature 
separation of the placenta, puerperal pyrexia and 
puerperal urinary infections. 

Chronic forms of hypertension were comparatively 
common in the older age groups and more frequent in 
multigravidae than in primigravidae. In cases of pre- 
eclamptic toxaemia and in most cases of eclampsia 
the blood pressure returned to normal within the second 
week post-partum. 

Further follow-up after 6 months of 333 cases of 
toxaemia showed a systolic hypertension of up to 
160 mm. Hg in 18 per cent. In women with a previous 
history of hypertension the incidence was 52 per cent. 

Four of the 1,086 patients with non-convulsive toxae- 
mia died. Of 212 women with previous renal or hyper- 
tensive disease, two died from cerebral haemorrhage. Of 


59 patients with eclampsia 5 died. Bruce Eton 


11. Toxaemias of Late Pregnancy at the Gynaecological 
Department of the University of Leipzig during the Years 
1952 to 1956. II. The Infants. (Die Spatschwangerschafts- 
toxikosen an der Universitats-Frauenklinik Leipzig der 
Jahre 1952 bis 1956. II. Die Toxikosekinder.) 

By V. ScHeeLe, H. KyANK and R. Trommer. Zbl. 
Gyndk., 81, 1591-1602, Oct. 3, 1959. 18 tables. 2 figs. 
14 refs. 

The authors report a statistical comparison between 
1,210 children delivered by 1,145 women suffering from 
toxaemia of pregnancy and 20,026 children of 19,813 
normal women observed during the 5-year period. There 
was no difference between the two groups as regards 
presentations and the incidence of malformations. In 
patients with toxaemia the incidence of male births rose 
with the duration of pregnancy. In mild cases of toxaemia 
the incidence of prematurity was 11-3 per cent, in severe 
cases 27-2 per cent and in patients with chronic renal 
disease or hypertension 24-2 per cent. The incidence of 
prematurity increased with the severity of the hyper- 
tension and albuminuria, but there was no relationship 
to the degree of maternal oedema. 

In patients with pre-existing renal or hypertensive 
disease the perinatal mortality was 16-7 per cent and in 
other cases of toxaemia 4-3 per cent. Intra-uterine death 
was most common in mothers with pre-existing disease. 
The earlier toxaemia began the higher was the perinatal 
mortality. It was directly related to the severity of the 
hypertension, albuminuria and presence of granular 
casts in the urine, but not to the extent of oedema in the 


mother. Bruce Eton 


12. The Significance of Pre-Eclamptic Toxaemia and its 
Relation to Eclampsia. (Uber die Bedeutung der Pri- 
eklampsie und ihr Verhaltnis zur Eklampsie.) 

By W. Boum and H. Brucn. Zbi. Gyndk., 81, 1569- 
1578, Oct. 3, 1959. 30 refs. 

The authors, using the Hollerith system, investigated 
5,610 patients delivered during the years 1956-57. Pre- 
eclamptic toxaemia occurred in 91 women, an incidence 
of 1-63 per cent. No case progressed to eclampsia. Seven 
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patients suffering from eclampsia were admitted, but 
were all non-booked. 

Complete subsidence of symptoms of toxaemia after 
delivery was observed in 72 (79 per cent) of the pre- 
eclamptic and in 5 (71 per cent) of the eclamptic patients. 
There were 2 maternal deaths amongst the 5,610 patients 
(1 case of fatal pulmonary embolism and 1 of anuria 
following very severe eclampsia). The perinatal mor- 
tality in the pre-eclamptic group was 18-5 per cent, com- 
pared with 4-8 per cent amongst the total births. The 
difference is not simply due to a higher incidence of 
premature infants amongst the toxaemic patients, be- 
cause the foetal mortality of mature children was 5:8 
per cent in toxaemic patients compared with 1-5 per 
cent in normal pregnancies. Only 2 of the children of the 
patients with eclampsia survived, a mortality of 71 per 
cent. 

The authors suggest that the more frequent use of 
Caesarean section may reduce the perinatal mortality. 


Bruce Eton 


13. Total Body Water, Sodium Space and Total 
Exchangeable Sodium in Normal and Toxaemic Pregnant 
Women. 

By A. A. PLeNTL and M. J. Gray. Amer. J. Obstet. 
Gynec., 78, 472-478, Sept. 1959. 6 tables. 28 refs. 

Experimental data on fluid distribution and total 
exchangeable sodium in toxaemia of pregnancy have 
usually been related to body weight without taking into 
account the possible influence of leanness or obesity. 
That this is important has been demonstrated in non- 
pregnant and normal pregnant women, obese subjects 
having relatively less, and lean subjects more body water 
than average. If, however, the simultaneously determined 
sodium space is expressed as a percentage of total body 
water variations due to habitus disappear. 

In the present study this correction has been made and 
it is found that there is a statistically significant increase 
in total exchangeable sodium in women with pre-eclamp- 
tic toxaemia, whether or not this is a primary condition 
or is superimposed on chronic vascular hypertensive 
disease, as compared with normal pregnant women of 
similar gestational age. FJ, Browne 


14. The Renal Handling of Sodium and Water in 
Normal and Toxemic Pregnancy. 

By R. R. De ALvarez, G. E. BRATVOLD and G. T. 
HARDING. Amer. J. Obstet. Gynec., 78, 375-384, Aug. 
1959. 6 tables. 16 refs. 

In order to determine the role played by glomerular 
filtration (G.F.R.) and tubular reabsorption of water and 
sodium in the positive sodium and water balance that is 
known to occur in normal pregnancy and to be exagger- 
ated in pregnancy toxaemia, renal function studies were 
undertaken in normally pregnant and toxaemic women. 

It was found that in normal pregnancy G.F.R. was 
slightly decreased. In pre-eclampsia the decrease was 
much greater and the more severe the pre-eclamptic pro- 
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cess the lower the rate of glomerular filtration. In normal 
pregnancy the mean value was 105 c.cm./min., in severe 
pre-eclampsia it was 66 c.cm./min., and in eclampsia 
35 c.cm./min. 

Renal water reabsorption was slightly less in normal 
pregnant than in non-pregnant women; in severe pre- 
eclampsia it was significantly depressed as compared 
with normal pregnancy. Renal sodium reabsorption was 
not significantly different in normal pregnant and 
toxaemic patients. 

It would seem therefore that the positive water and 
sodium balances in normal pregnancy may weil result 
from depression of G.F.R. alone, and the exaggerated 
positive balances of water and sodium in toxaemia may 
be the result of an even more marked depression. The 
kidney alone may thus be responsible for most of the 
changes in sodium and fluid volumes in normal and 
toxaemic pregnancy, and general metabolic, placental 
and additional hormonal influences may also contribute 
to the alterations in renal function. F. J. Browne 


15. Hypertensive Lineage and Toxemia of Pregnancy. 

By M. Kaku and H. Naaata. Amer. J. Obstet. Gynec., 
78, 399-404, Aug. 1959. 1 table. 3 figs. 39 refs. 

The authors examined the influence of a hypertensive 
lineage in causing pregnancy toxaemia by a retrospective 
analysis of the incidence of toxaemia in 164 parous 
women belonging to 54 hypertensive families and found 
that toxaemia occurred in 34 per cent while among an 
equal number of controls the incidence was 8 per cent. 

The incidence of toxaemia in women with an allergic 
diathesis but no hypertensive lineage was 16 per cent, but 
only 5 per cent in a non-allergic group (no history of 
bronchia! asthma, urticaria or drug allergy). In women 
with an angiospastic diathesis, evidenced by migraine, 
toxzemia occurred in 29 per cent of those without a hyper- 
tensive lineage, and in 5 per cent of those also without a 
hypertensive lineage but with an angiospastic diathesis. 

It is therefore advised that women with a hypertensive, 
allergic, or angiospastic diathesis should have special care 
during pregnancy to prevent toxaemia. fF 7 Browne 


16. A Clinical Evaluation of Chlorothiazide in the 
Prevention and Treatment of Toxemia of Pregnancy. 

By L. J. SALERNO, M. L. Stone and P. Ditcuix. Obstet. 
Gynec., 14, 188-192, Aug. 1959. 6 refs. 

Chlorothiazide (Diuril) is a diuretic which enhances the 
excretion of sodium and chloride without a significant 
loss of bicarbonate. Potassium is excreted to a lesser 
degree. It is believed to act by inhibiting the carbonic 
anhydrase mechanism in the renal tubular system and 
thus preventing the reabsorption of sodium and chloride. 

One hundred and two pregnant women with oedema or 
toxaemia were treated with doses of 500 mg. twice daily. 
The initial decrease in oedema and excessive weight gain 
was excellent, the average weight loss being 5-2 pounds. 
When treatment was stopped there was a rapid increase 
in weight once more, but continuous treatment main- 
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tained good control of oedema and weight gain in 62 of 
71 patients. Chlorothiazide was used with safety in 71 
patients on prolonged treatment (2 to 18 weeks). There 
was no demonstrable specific hypotensive effect of the 
drug, and no observable potentiation of other hypoten- 


sive agents. J. G. Dumoulin 


17. A New Hypotensive Agent for Toxemia of Preg- 
nancy. 

By J. G. Durry, D. L. Bonn and S. F. RoGers. Obstet. 
Gynec., 14, 374-377, Sept. 1959. 2 figs. 3 refs. 

Syrosingopine (carbethoxysyringoyl methyl-reserpate) 
is derived from reserpine by hydrolysis and re-esterifica- 
tion. It was used by the authors in 49 cases of toxaemia 
in doses of 10 mg. intramuscularly. In the majority of 
cases the hypotensive response was good and side-effects 
were minimal. The only side-effect on the infant was nasal 
congestion in one case. J. G. Dumoulin 


18. Migraine and Eclampsia. 

By W. N. Rotton, M. R. SACHTLEBEN and E. A. 
FRIEDMAN. Obstet. Gynec., 14, 322-330, Sept. 1959. 46 
refs. 

A total of 284 patients with migraine who had been 
pregnant were reviewed by the authors. Two hundred and 
twenty-one of these had pregnancies that carried into the 
third trimester, 21-4 per cent of whom had toxaemia and 
6-9 per cent had eclampsia. Conversely, a review of 88 
eclamptic patients showed that 17 per cent had migraine. 

Although 58 per cent of migraine patients experienced 
remission of symptoms during pregnancy, many of those 
who did not subsequently become toxaemic. 

A latent predisposition to convulsions, manifest by a 
migraine diathesis, may be uncovered by toxaemia of 
pregnancy, and there would seem to be an association 
between migraine and toxaemia of pregnancy. 


J. G. Dumoulin 


19. Endotoxin Shock and the Generalized Shwartzman 
Reaction in Pregnancy. 

By D. G. McKay, J. F. Jewett and D. E. Rew. Amer. 
J. Obstet. Gynec., 78, 546-566, Sept. 1959. 16 figs. 23 refs. 

The authors describe three rapidly fatal cases of septic 
abortion and one case of chorioamnionitis and acute 
placentitis following premature rupture of membranes, 
all apparently due to entrance of bacterial endotoxins 
into the maternal circulation, the most common infecting 
organism being Escherichia coli. Death occurred in all 
within a few days and was preceded by profound shock 
and circulatory collapse not due to blood loss, and 
symptoms of acute renal failure. Post-mortem examina- 
tion showed bilateral renal and adrenal cortical necrosis, 
generalized intravascular coagulation and multiple 
petechial haemorrhages in the skin and internal organs. 
Treatment is symptomatic, but unsatisfactory because of 
the overwhelming nature of the infection. 


F. J. Browne 
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20. Toxoplasmosis in Pregnancy. (La toxoplasmosi in 
gravidanza.) 

By F. PoLvaAnt. Ann. Ostet. Ginec., 81, 693, July 1959. 
11 figs. 212 refs. 

This article contains a detailed review of the literature 
on toxoplasmosis with special reference to the effect of 
toxoplasmosis in pregnancy. 

The lesions encountered in animals are described in 
detail. In human toxoplasmosis the primary lesion is 
followed by invasion of all the tissues. This passes into a 
subacute stage and eventually to cure. Toxoplasmosis 
may be congenital and the neurological form is the most 
important. Microcephaly and microphthalmia are 
common. 

Treatment given to the mother may prevent infection 
of subsequent foetuses. Josephine Barnes 


21. Cervical Incompetence and Second Trimester 
Abortions. 

By F. N. Neser. S. Afr. med. J., 33, 722-726, Aug. 29, 
1959. 2 tables. 4 figs. 12 refs. 

The author has reviewed the literature and discusses 
important features in the history, clinical findings, special 
investigations and treatment of this condition. A history 
suggestive of previous cervical trauma is almost always 
available. Sudden rupture of the membranes in the second 
trimester not preceded by uterine contractions is a most 
striking feature. A watery vaginal discharge may precede 
abortion by a few days. The products of conception are 
always fresh. Diagnosis is easily made by speculum 
examination when abortion is impending. In the non- 
pregnant state a uterine sound passes without resistance 
and it can easily be moved from side to side. Methods of 
diagnosis by X-ray are discussed. Patients may be treated 
either in the non-pregnant state or when abortion is im- 
pending. In 206 cases reported in the literature, successful 
pregnancy occurred in 138 (67 per cent). 

The author discusses the treatment in 9 cases during 
pregnancy. The technique (using No. 3 silk in all but one 
case) is described. One was a case of twin pregnancy and 
in all, 4 babies survived. Progesterone was given too in 
these cases but it had failed to prevent abortion on 
previous occasions in these patients. Three cases are des- 
cribed in detail. The author feels that only cases in which 
the cervix can be seen to be “giving way” during preg- 
nancy should be treated as cervical incompetence. 
Diagnosis by X-ray in non-pregnant cases is not com- 
pletely satisfactory. He questions whether it is not rather 
a problem of incompetence of the whole cervix rather 
than of the internal os. It is felt that correction of the 
defect in the non-pregnant state may result in cervical 
dystocia on the one hand or recurrence of the lesion 
should the cervix become fully dilated. 


L. J. Abramowitz 


22. Liquor Amnii and Blood Coagulability. (Liquido 
amniotico e coagulabilita ematica.) 

By F. MALAGOLI. Ann. Ostet. Ginec., 81, 577, June 
1959. 4 figs. 39 refs. 
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The phenomenon of afibrinogenaemia after child- 
birth is discussed and it is concluded that it occurs mainly 
in cases of premature detachment of the placenta, of re- 
tention of a dead foetus and of amniotic fluid embolism. 

It is shown that liquor amnii contains a thromboplastin 
similar to that found in the tissues. Injected into rabbits, 
it produces a moderate increase in blood coagulation. 
Thus entry of liquor amnii into the maternal circulation | 
may cause afibrinogenaemia with resulting post-partum 


haemorrhage and obstetric shock. Josephine Barnes 


23. The Etiology, Development and the Effect Upon 
Pregnancy of Protrusio Acetabuli (Otto Pelvis). 

By H. H. Francis. Surg. Gynec. Obstet., 109, 295-308. | 
Sept. 1959. 20 figs. 20 refs. 

This is a report from Liverpool of 6 cases of primary 
acetabular protrusion, 5 in association with pregnancy 
and one in a post-menopausal woman. 

The morphological, radiological and clinical features 
of both the osteo-asthenic and osteo-arthritic types of 
primary protrusion are described. 


The authors find that pregnancy tends to aggravate the ' 


symptoms of acetabular protrusion but, in young patients 
particularly, there may be remissions between pregnan- 
cies. The associated exaggerated lordosis, which has the 
effect of increasing the angle of inclination of the pelvic 
brim, may make it difficult for the foetal head to 
engage in late pregnancy and may give a false impres- 
sion of disproportion. The pelvic cavity and brim are en- 
croached upon by the acetabular protrusion but it is 
thought that only exceptionally is this sufficient to 
produce absolute disproportion. However, the mechan- 


ism of labour may be influenced. Occipito-posterior | 


position is common and the narrowing of the fore pelvis 
is liable to interfere with internal rotation so that persis- 
tence of the mal-position is likely to occur. This is illus- 
trated a number of times in the recorded pregnancies, 
and in one, in which the presentation was a breech, the 
head entered the pelvis with the occiput posterior and 
could not be made to rotate. 

Protrusio acetabuli produces limitation of flexion and 
abduction of the hips and renders awkward any operation 
involving the use of the lithotomy position. 

A thorough investigation, including radiological 
examination, was made of the relatives of the 6 recorded 
cases and the findings suggest that primary osteo-asthenic 
protrusion is a genetically determined lesion. It appears 
to be transmitted by a dominant gene with incomplete 
penetrance and variable expression. jopny P. Erskine 


24. The Early X-ray Diagnosis of Ectopic Pregnancy 
(trans. title). 

By N. V. Martova and A. CycuLesku. Aku§. i Ginek., 
35, No. 4, 75-77, July 1959. 6 tables. 2 refs. 

A pneumoperitoneum with oxygen was used to investi- 


gate the pelvic organs. With the patient in the Trendelen- ! 


burg position a needle (6 to 8 cm. long) is inserted into 
the peritoneal cavity midway between the umbilicus and 
the left anterior superior iliac spine. Six hundred to 
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1,000 ml. of oxygen is then inserted at a speed of 100 to 
150 ml. per minute. The patient is turned over on to her 
abdomen. The X-ray beam is directed to the last coccy- 
geal vertebra at an angle of 45 to 50 degrees from the 
horizontal. One antero-posterior and two lateral photo- 
graphs are taken. 

The shadow of the uterus with ectopic pregnancy is 
usually larger than the one of a normal non-pregnant 
uterus. An affected uterine cornu is enlarged and its 
border is distinctly shaped. A tube containing an ectopic 
pregnancy is thickened and elongated. 

The X-ray exposure must not exceed 1-5 r. This seems 
adequate to get a reasonably readable photograph. 

[In cases on the verge of rupture the pneumoperi- 
toneum might precipitate this.] E. W. Collis 


25. A Case of Combined Intrauterine and Extrauterine 
Pregnancy. 

By P. G. Fuerstner. West. J. Surg. Obstet. Gynec., 67, 
285-286. Sept.-Oct. 1959. 3 refs. 

A patient, aged 19, with one previous abortion became 
pregnant and had a tubal abortion treated by salpin- 
gectomy on the 104th day of pregnancy while the intra- 
uterine pregnancy went to term. DC. 4 Bev 


LABOUR 


26. Action Potentials Taken from the Human Uterus in 
Labour.. 

By L. BerGcstrOm and R. M. BerGstrOm. Ann. chir. 
gynaec. fenn., 48, 299-304, 1959. 4 figs. 10 refs. 

Action currents were recorded in the first stage of 
labour in 20 cases. Recordings were taken with the mem- 
branes intact and the cervix half dilated. All cases 
subsequently delivered normally. Surface electrodes of 
silver were used. Recordings were made with the patient 
holding her breath during a pain and also when respiring 
deeply. Similar recordings were made in 5 male patients 
with electrodes in a corresponding position. Action 
current recordings of varying amplitude were obtained 
but were found to be very much modified by the currents 
produced by respiration. D. M. Sheppard 


27. Posterior Positions of the Vertex in Trial of Labour 
for Contracted Pelvis. (Frequenza delle positione pos- 
teriori del vertice nei tagli cesari praticati per stenosi 
pelvica al limite, dopo parto di prova negativo.) 

By G. Nicora. Minerva ginec., Torino, 11, 560-562. 
July 15, 1959. 

In an analysis of 5,341 labours, there were found 110 
cases of suspected contracted pelvis where the vertex was 
presenting. Of these, 21 (19 per cent) delivered normally, 
whilst 28 (25-5 per cent) required forceps and 61 (55-5 
per cent) Caesarean section. Of the above 21, in all 
except one the occiput lay anterior, and of the cases 
treated by section, in 41 it was posterior. 
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Apart from considerations of age which naturally 
weigh heavily in favour of Caesarean section for elderly 
primigravidae with suspect pelves, it is argued that a 
trial of labour can be advocated in moderate degrees of 
pelvic contraction if the occiput lies anteriorly, but 
carries a poor chance in posterior positions. The great 
importance of a correct estimate of the position of the 
occiput at the commencement of labour is emphasized in 
cases where a trial of labour is contemplated. 


W. C. Spackman 


28. The Persistent Occiput Posterior Position. 

By R. A. KutciPAc. Obstet. Gynec., 14, 296-304. Sept. 
1959. 8 tables. 22 refs. 

This review covers 498 deliveries in which the foetal 
occiput was persistently posterior, an incidence of 9-1 
per cent of all deliveries. It comes from the Michigan 
Medical Center, Ann Arbor. 

The general policy was to wait 1-3 hours and then do 
a forceps delivery under caudal anaesthesia if there is 
failure of the head to advance. In 70 per cent of cases 
forceps were used for rotation of the foetal head. More 
than half of these were done with the Bailey-Williamson 
forceps applied in the upside-down position: following 
rotation the forceps were right side up and delivery was 
accomplished in the customary manner. Another method 
commonly used (131 cases) was to apply the Simpson- 
De Lee forceps with the pelvic curve upward, toward the 
face. A modified Scanzoni rotation is then performed. 
When the occiput is under the symphysis, the forceps are 
in the upside-down position; with them in this position, 
traction is made in a downward and horizontal direction, 
and the handles are lifted upwards when the occiput 
emerges under the symphysis. 

Manual rotation was used in only 10 per cent of cases, 
although it was attempted and failed in a further 10 per 
cent. 

The gross foetal mortality rate was 2 per cent. There 
were no foetal injuries. 

[The interest of this report to British obstetricians is the 
frequent and successful use of the modified Scanzoni 


rotation.] J. G. Dumoulin 


29. Occipito-sacral Presentation. (La présentation du 
sommet en occipito-sacrée.) 

By P. BurGer. Gynéc. Obstét., 58, 262-268. 1959. 2 
figs. 26 refs. 

This excellent little essay summarizes the differences 
and similarities between the French and German des- 
criptions of positions of the head in cephalic presenta- 
tions. It is exceptional for a French publication to give 
such a full bibliography of the German literature on the 
subject; this is the case because the author lives in 
Alsace-Lorraine. 

In degrees of flexion of the head from the most flexed 
to the least flexed 5 presentations are possible: 


(1) The summit or apical, (2) Vertex, (3) Bregmatic, 
(4) Brow, (5) Face. 
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The author reviews the relative percentages of these 
presentations, and then considers in detail occipito- 
posterior presentations. He states that in such cases it is 
as common for the head to be fully flexed as for the 
bregma to present. He disagrees with Martius’s statement 
that in this position delivery has to take place by added 
flexion of the already flexed part, and then by deflexion 
after the occiput has slid over the perineum. He says this 
is impossible because flexion is already at its maximum. 

It is because of this that during forceps delivery the 
direction of the pull should be such that the apical 
presentation is converted into a bregmatic presentation 
during the pull. Of course if the baby is small enough 
and the force is good enough spontaneous delivery will 
occur, but once the diagnosis has been made it should be 
realized that occipito-sacral 
dystocia and carries with it increased risks not only for 
the mother but for the baby. Therefore forceps delivery, 
with rotation when appropriate, but sometimes without 
it, is the best method of delivery if there is any indication 
for intervention. 

He condemns Scanzoni’s manceuvre, except when the 
head is already in the oblique diameter. 

[This is a worth-while paper on this subject.] 


Elliot E. Philipp 


30. A Quantitative Comparison of Different Methods 
for Relieving Pain in Labour. (Vergleichende Unter- 
suchungen tiber den Wert verschiedener Methoden zur 
Bekimpfung des Geburtschmerzes.) 

By A. ApBUHt and G. RieBen. Geburtsh. u. Frauen- 
heilk., 19, 751-764. Sept. 1959. 9 figs. 39 refs. 

The pain threshold of normal persons and women in 
labour was measured by means of a radiant heat dolori- 
meter, similar to that described by Wolff, Hardy and 
Goodell (Pain, Sensations and Reactions, Williams and 
Wilkins, Baltimore, 1952). This instrument measured the 
intensity of the stimulus when the pain threshold was 
reached in millicalories per sq. cm., per second. The pain 
threshold for an individual varied in the course of one 
experiment, but repeated experimenis performed during 
a period of several months showed that the mean of these 
readings gave consistent results for any particular indi- 
vidual. It was found that pethidine did not raise the level 
of the pain threshold. 

Investigations were carried out to test the effects of 
inhaling 40 per cent nitrous oxide, pure oxygen, tri- 
chlorethylene and the use of “panting” respiration, as 
practised in the Lamaze method of psychoprophylaxis. 
The pain threshold was consistently raised above the 
resting values by 70 per cent, 30 per cent, 52 per cent and 
80 per cent, respectively, for each of the above treat- 
ments. The pain threshold was determined on 12 patients 
(some trained and some untrained in the psychoprophy- 
lactic method) in different phases of their labours. 
“Panting” respiration produced a significant rise in the 
level of the pain threshold, both during and between 
contractions, as compared with the level of the pain 
threshold measured in the same patients during normal 


sespiration. Peter J. Huntingford 
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31. The Combined Intravenous Use of Pethidine, 
Phenergan and Lorfan for Analgesia in Obstetrics. 

By B. EcKEeRLING, J. A. GOLDMAN and B. GANs. 
Obstet. Gynec., 14, 331-336. Sept. 1959. 7 tables. 24 refs. 

In this study 1,350 patients were given 75 mg. pethi- 
dine, 50 mg. phenergan, and 1 mg. Lorfan in 7 ml. of a 
5 per cent glucose solution. The injection was made 
intravenously very slowly (during 3-5 minutes) when the 
cervix was 3-4 cm. dilated. Usually only one injection 
was necessary. The patients became drowsy and within 
3-5 minutes were asleep. The sleep usually continued for 
4-5 hours, although most patients were able to co- 
operate during delivery. 

There was no interference with the progress of labour, 
and the sedation seemed to have no harmful effects on 
mother or baby. J. G. Dumoulin 


32. Perphenazine in Obstetrics. 

By F. CANNISTRA and A. A. ABRAMS. Obstet. Gynec., 
14, 337-341. Sept. 1959. 3 tables. 23 refs. 

Perphenazine, a phenothiazine derivative, when ad- 
ministered with scopolamine and barbiturates, was found 
by the authors to produce satisfactory amnesia and lack 
of awareness of pain. 

Perphenazine was given intramuscularly in a dose of 
5 mg. with 200 mg. Seconal orally and 0-4 mg. scopola- 
mine intramuscularly. Usually a further 5 mg. of Per- 
phenazine with 100 mg. Seconal was given an hour later, 
and this might be repeated again later. This medication 
was given to 334 patients, and found to be very effective 
and safe by the authors. JI. G, Dumoulin 


{ 


33. The Effect of Prochlorperazine on Uterine Contrac-| 
tions. 

By A. Vasicxa and H. E. KRETCHMER. Obstet. Gynec.,| 
14, 500-510, Oct. 1959. 7 figs. 7 refs. 

Prochlorperazine (Compazine) is a tranquillizing drug! 
which when given in 15 mg. dosage acts for 10-12 hours. 
In the clinical study presented by the authors it was used 
in 100 uncomplicated multiparous cases who started 
taking it a week before the estimated date of delivery.’ 
Results were compared with 100 cases given a placebo. 
Analgesics were also given according to need in labour. 
Tocographic records of uterine contractions were made 
of some of the cases in labour. 

The drug did not delay the onset of labour nor inter- 
fere with the effects of pitocin. It did not prolong labour ’ 
nor shorten it, although it did lessen the period between 
the first contractions noticed to be painful by the patient ! 
and the time of delivery. The attitude of patients under the 
effect of prochlorperazine was carefree, phlegmatic or 
lethargic. There was no effect on the frequency, tonus or 
intensity of uterine contractions. J. G. Dumoulin 


PUERPERIUM 


34. Dysfunction of the Myocardium in the 
State. (Myocardie et état gravido-puerpéral. Contribu- 
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REVIEW OF CURRENT LITERATURE 


tion a l'étude de la “cardiopathie du post-partum de 
Meadows’’.) 

By P. MicHon, A. LaRCAN and J. RENAUD. Gynéc. 
Obstét., 58, 267-294. 1959. 22 refs. 

This is an interesting and valuable paper discussing 
temporary myocardial failure occurring in the puerper- 
ium as first described fully by Meadows, who reviewed 
15 cases. This paper includes reports of 2 cases. 

The failure of systole may be so severe that it leads to 
dyspnoea and cyanosis. It often is a late puerperal mani- 
festation occurring from 3 weeks to 3 months after 
delivery, and it is usually relatively benign because there 
is no valvular disease and usually no systolic hyperten- 
sion, although there is often a raised diastolic pressure. 
The picture is one of precordial pain and apparent 
embolism, but this is not confirmed on radiography. 
With rest, the condition is always reversible. 

The theories of the aetiology are discussed and include 
a mechanistic haemodynamic theory, a pregnarzy 
toxaemia theory, an inflammatory theory, an adrenal 
theory, and a theory of avitaminosis. 

The author himself favours a theory of a failure of use 
of heart energy, whatever this may mean. 

The paper includes descriptions of changes in the 
electrocardiograph and radiograph, laboratory findings 
and pathological anatomy. Elliot E. Philipp 


35. Puerperal Anuria. 

By E.-M. HarreLA. Ann. chir. gynaec. fenn., 48, 271- 
286. 1959. 15 refs. 

Fourteen cases of post-partum anuria, i.e., patients 
passing less than 500 ml. of urine per 24 hours for two 
consecutive days, are described. Six cases are described 
in detail with full blood and urine chemistry charts. 

All cases showed some degree of toxaemia and all had 
a hypotensive episode before the onset of oliguria. Three 
deaths occurred. 

The causes, prevention and treatment are described. 


D. M. Sheppard 


36. Syntocinon in the Treatment and Prophylaxis of 
Puerperal Mastitis. (Syntocinon zur Therapie und 
Prophylaxe bei Mastitis Puerperalis.) 

By K. BAUMGARTEN and W. HOoFHANSL. Geburtsh. u. 
Frauenheilk., 19, 913-921. Oct. 1959. 6 tables. 26 refs. 

Synthetic oxytocin (Syntocinon, Sandoz) adminis- 
tered by inhalation from a nebulizer was used during the 
establishment of lactation. Various concentrations of the 
drugs were used. From sprays containing 40 units and 5 
units of Syntocinon per ml. it was found that one inhala- 
tion delivered 5 units and 0-5 units respectively. The 
“let-down” reflex was obtained in every patient, of 84 
observed, within 70 seconds when 5 units of Syntocinon 
were inhaled; whereas if only 0-5 unit was inhaled a 
satisfactory “let-down” only occurred in 24 of 48 
patients, the latent time being prolonged to 195 seconds. 
The injection of 120 units of Syntocinon daily for several 
days in divided doses did not inhibit the lactation of 7 
patients who had had either late abortions or stillbirths. 
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Two hundred and forty-eight primigravidae were given 
5 units of Syntocinon by means of the nasal spray before 
each feed from the fourth day onwards. Subjectively the 
“coming-in” of the milk was much less painful and 
objectively the occurrence of engorgement and super- 
ficial mastitis was much reduced as compared with the 
control group of 250 primigravidae. By use of the spray 
engorgement occurring at any time was promptly 
relieved. 

The administration of Syntocinon by the nasal spray 
to patients with suppurative mastitis relieved the pain of 
engorgement and reduced the amount of analgesics 
which would have been necessary. 


Peter J. Huntingford 


OBSTETRIC OPERATIONS 


37. The Kielland-Barton (K-B) Obstetric Forceps. 

By L. E. Laure. Obstet. Gynec., 14, 541-543. Oct. 1959. 
3 figs. 1 ref. 

The author has designed an obstetric forceps for the 
management of transverse and posterior positions of the 
foetal head, which combines the advantages of both the 
Barton and Kielland forceps. It has a Kielland frame 
with symmetrical Barton blades. There is a hinge within 
the shank of one branch which allows application of the 
blade in the same manner as the Barton forceps and this 
hinge can be locked to make the branch rigid. The hinge 
locking mechanism is an integral part of the shank of the 
hinged blade, and it is spring-loaded. There is no pelvic 
curve on the forceps. J. G. Dumoulin 


38. Experience with Malmstrém’s Vacuum Extractor. 
A Clinical Study of 100 Cases. 

By O. G. A. BERGGREN. Acta obstet. gynec. scand., 38, 
315-332. 1959. 14 figs. 36 refs. 

The results of routine use of Malstrém’s new metal-cup 
vacuum extractor for 100 consecutive operative vaginal 
deliveries in cephalic presentations, performed at the 
Central Hospital, Linképing, Sweden, were compared 
with the results from previous periods when ordinary 
obstetric forceps were used for such deliveries. 

The use of the vacuum extractor in cases where the 
head was high or the cervix incompletely dilated led to a 
reduction of the incidence of Caesarean section from 
2-4 per cent to 1-4 per cent. 

The vacuum extractor may also be used to stimulate 
uterine contractions in true inertia, and it has a much 
wider use than the obstetric forceps in such cases; the 
vacuum extractor was employed in 4-9 per cent of all 
deliveries, whilst the incidence of forceps delivery in the 
previous period under review was 2-0 per cent. 

There was a slight increase in the incidence of minor 
perineal and vaginal injuries with the new instrument, 
but more serious tears and episiotomies were less fre- 
quent; this was probably responsible for a reduction by 
almost 4 days in the average length of stay of the mothers 
in hospital. 
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Foetal injuries were of equal frequency with both 
methods of delivery, but foetal mortality which could be 
ascribed to the operation was less with the vacuum 
extractor (perinatal mortality of 2-9 per cent, as com- 
pared with 3-6 per cent in the previous period). 


N. Alders 


39. D-Pantothenyl Alcohol in the Management of 
Hypoperistalsis in Obstetrical and Gynecological Surgery. 

By H. P. WaGeR and W. D. Me osu. West. J. Surg. 
Obstet. Gynec., 67, 280-282. Sept.-Oct. 1959. 9 refs. 

This substance is a precursor of acetylcholine in the 
body and the authors suggest that the raised metabolic 
rate in pregnancy causes its depletion. Intramuscular 
injection of 500 mg. followed by a further dose in 2 hours 
and then at 12 hourly intervals caused bowel function to 
be restored in 4 to 48 hours in 42 out of 46 patients 
investigated. There may be a place for its use in adynamic 


ileus. D.C. A. Bevis 


INFANT 


40. Blood Non-Protein-Nitrogen Studies after Delivery 
and During the Neonatal Period. (Reststickstoffuntersu- 
chungen im Anschluss an die Geburt und in der Neuge- 
borenenperiode.) 

By E. RimBacu and A. Bonow. Zbl. Gyniik., 81, 1418- 
1424. Sept. 5, 1959. 2 figs. 2 tables. 13 refs. 

The authors used the micromethod of Rappaport and 
Eichhorn for estimation of the non-protein-nitrogen 
(NPN) concentration in the blood. In 40 cases the NPN 
was determined in cord blood and in the respective 
maternal venous blood. The maternal range was between 
16:7 and 35-0 mg. per cent and that in the cord blood 
between 20-7 and 34-8 mg. per cent. The maternal 
average value was usually about 10 per cent below that 
of the cord blood. 

One hundred and eighteen determinations of NPN 
were carried out between the second and ninth day of 
life. The NPN was found to rise to a maximum by the 
4th to Sth day post-partum, reaching 52-1 mg. per cent 
in children above the weight of 3,000 g. but only 48-0 
mg. per cent in children below that weight. Subsequently 
there is a slow decline in the NPN level. 

The authors contrast 4 children with the highest NPN 
level (average values of 77-1 mg. per cent) with 4 with the 
lowest levels (average value 35:5 mg. per cent). The 
average duration of labour in the former group was 
11-5 hours and in the latter 2-5 hours. This finding was 
interpreted as indicating the degree of stress to which the 
child had been subjected during labour, leading in some 
cases to generalized hypoxic tissue damage. 


Bruce Eton 


41. Harlequin Colour Change in the Newborn. 

By O. MorTENSEN and P. STOUGARD-ANDRESEN. Acta 
obstet. gynec. scand., 38, 352-358. 1959. 4 figs. 4 refs. 

“Harlequin colour change” (a misnomer, as the modern 
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harlequin wears a dress with lozenge-shaped patches) 
connotes attacks of unilateral redness, occurring in the 
newborn, with a sharp, straight line of demarcation 
between the involved and uninvolved halves of the head, 
neck, trunk and limbs. 

This phenomenon, first described by Neligan and) 
Strang in 1952, was observed in 16 per cent of the infants 
admitted to the premature and sick nurseries of the State} 
Maternity Hospital, Aarhus, Denmark. There was equal 
incidence in male and female babies. The first attack most 
frequently occurred during the second, third or fourth 
day of life, but attacks were observed up to 3 weeks after 
birth. Most infants had only one attack, but more than 
10 attacks were observed in several cases. In more than 
half of the affected infants the individual attacks lasted 
more than 10 minutes. Most of the attacks occurred in 
infants lying on the side, with the redness almost in- 
variably affecting the lower half of the body. 

The incidence of attacks was higher in premature 
infants (31-6 per cent) than in mature babies (4-7 per 
cent). The attacks were equally frequent and equally 
intense in clinically healthy and in sick infants. 

The authors conclude that the “harlequin colour 
change” can scarcely be interpreted as being of patho- 
logical significance, but should be considered a mani- 
festation of vasomotor immaturity and _ instability 
corresponding to the less stable heat regulation observed 
during the neonatal period, especially in premature 


infants. N. Alders 


42. The Neonatal Pulmonary Hyaline Membrane. 

By R. A. Barter. Lancet, 2, 160-161. Aug. 22, 1959. 
7 refs. 

In this short, preliminary communication from the 
Royal Women’s Hespital, Melbourne. the author 
suggests that the membrane in pulmonary hyaline mem- 
brane disease results from necrosis and hyalinization of 
epithelial cells lining respiratory bronchioles. He sub- 
jected the lungs of 133 cases of hyaline membrane disease } 
to detailed microscopic study and found remnants of 
nuclei in the membranes of more than two-thirds of these. 
As nuclear degeneration advances the nuclei of adjacent 
cells disappear and their cytoplasm forms a continuous 
mass which is a segment of hyaline membrane and which 
may be flanked on either side by degenerate but recog- 
nizable epithelial cells. The author states that his studies 
indicate that hyaline membranes occur in respiratory 
bronchioles and not in the alveolar ducts or alveoli as 
usually stated. Furthermore the concept of an epithelial 
origin of hyaline membrane disease implies either an 
inherent defect in the epithelial cells of the respiratory 
bronchioles or else the action of some injurious agent on 
the cells in predisposed cases. The author goes on to 
suggest that in the commonly affected group of babies 
(weighing 1,000-1,500 g. at birth) the functional activity } 
of the alveoli is doubtful and that respiratory exchange is 
largely a function of the respiratory bronchioles. When 
the lining epithelial cells of these bronchioles degeneraies 
in hyaline membrane disease, respiratory exchange is 
prevented. 
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REVIEW OF CURRENT LITERATURE 


[The views expressed in this paper are similar to those 
of Tregillus (J. Obstet. Gynaec. Brit. Emp., 1951, 58, 
406). Pulmonary capillary damage and aspiration of 
amniotic sac contents are rejected as principal aetiological 


factors.] J. M. Brudenell 


43. Pulmonary Hyaline Membrane Contamination of 
the Lungs by Blood-laden Amniotic Fluid in Term Infants 
Delivered by Cesarean Section. 

By F. F. SNyper. Obstet. Gynec., 14, 267-287. Sept. 
1959. 14 figs. 29 refs. 

There is a high incidence of hyaline membrane disease 
in infants born by Caesarean section. Contamination of 
the amniotic fluid with blood is common during delivery 
of such infants. When section is preceded by a period of 
active labour with rupture of the membranes, or by ante- 
partum haemorrhage, there is the additional risk of 
exposure of the breathing foetus to amniotic fluid con- 
taminated by blood and bacteria even before the uterus 
is incised. 

Post-mortem examination of the lungs from infants 
with hyaline membrane disease makes it possible to see 
blood and foreign debris in the bronchioles and alveoli. 
There is disagreement as to whether the hyaline matter is 
the primary cause of obstruction of the alveoli or whether 
it represents the result of injury of the pulmonary tissues. 

The author has investigated autopsy material from 56 
infants delivered by Caesarean section at term. Twelve 
were stillborn and 44 died within 72 hours of birth. In 
nearly all cases there was evidence that the foetuses 
breathed the fluid that surrounded them before birth, as 
shown by contamination of the air passages with blood, 
epithelial cells and cellular debris. Snyder argues that 
contaminated and blood-laden amniotic fluid entering 
the lungs before birth is the chief factor in the origination 
of hyaline membrane disease. J. G. Dumoulin 


44. The Effect of Triiodothyronine on Neonatal Hyper- 
bilirubinaemia. 

By M. H. Lees and C. J. RutHveN. Lancet, 2, 371-373. 
Sept. 19, 1959. 2 tables, 18 refs. 

Following on the observation that there is an associa- 
tion between prolonged non-haemolytic jaundice and 
hypothyroidism, the authors of this paper from Queen 
Charlotte’s Hospital have investigated the effect of tri- 
iodothyronine on the severity and duration of “‘physio- 
logical” jaundice in full-term and premature infants. If 
thyroid activity affects the rate of bile pigment metabolism 
infants with neonatal hyperbilirubinaemia should benefit 
from the administration of thyroid hormone. One hun- 
dred and thirty-six full-term and premature infants were 
investigated; alternate infants were given triiodothyro- 
nine (““Tertroxin”). This was given for 5 days after the 
appearance of jaundice in the case of full-term infants, or 
from the first day of life in the case of the premature 
infants. Bilirubin levels in the blood were estimated daily. 
In the full-term infants there was no difference in the 
mean peak level of bilirubin in the treated and the control 
groups, although the peak level was reached earlier in the 
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treated group than in the controls. In the premature 
infants the mean peak level of bilirubin was less in the 
treated group than in the control group, although the 
time taken to reach the peak level was not significantly 
different. 

The authors conclude that triiodothyronine may 
stimulate the maturation of the conjugating mechanism 
for bilirubin in the liver of the newborn infant. Unfor- 
tunately the treatment as described does not avoid the 
necessity for exchange transfusion in most cases of neo- 
natal hyperbilirubinaemia, although it may spare the 
occasional marginal case. J. M. Brudenell 


45. Oral Thrush in Infancy treated with Nystatin. 

By R. GraHaM. Lancet, 2, 600-601. Oct. 17, 1959. 
3 refs. 

The author has carried out a clinical trial of nystatin 
in the treatment of oral thrush in infants, most of whom 
were under | month old. The nystatin was administered 
in the form of a suspension which was introduced into 
the child’s mouth four times daily after feeds. Twenty- 
nine infants were treated and the results compared with a 
control series of 26 infants treated with 1 per cent 
aqueous gentian violet. The infants treated with nystatin 
showed a higher cure rate than those treated with gentian 
violet. The efficacy of the treatment together with the 
ease of administration and absence of staining make it 
the remedy of choice in this common condition. 


J. M. Brudenell 


46. The Causes of Prematurity. 

By H. SAuRAMo. Ann. chir. gynaec. fenn., 48, 312-316. 
1959. 6 refs. 

Out of 5,000 consecutive deliveries 242 of the babies 
weighed less than 2,500 grams, taken as the criterion of 
prematurity. 

In 58-5 cases the cause was obvious: toxaemia 
occurred in 19-1 per cent, twins in 15-8 per cent, haemor- 
rhage and a variety of causes accounted for the remainder. 
The perinatal mortality in toxaemia was 35 per cent, 
almost all antenatal. In twins it was 20 per cent, all post- 
natal. Pyelonephritis in primigravidae accounted for a 
small proportion of cases. 

In 10 per cent there was no real prematurity; the 
babies were very small but obviously mature. These were 
often the children of elderly, asthenic primigravidae. 

In the remaining 31-5 per cent premature rupture of 
the membranes and premature onset of labour pains 
appeared to explain about equal numbers of cases. 
There was often a history of haemorrhage during preg- 
nancy and maternal malnutrition. The author suggests 
“circulatory-nutritive failure’ as a cause. Trauma and 
provocation (sic/) are rare causes. D. M. Sheppard 


47. Prevention of Stillbirth in Rh Haemolytic Disease. 

By G. H. Tovey and T. VAoes. Lancet, 2, 521-524. 
Oct. 10, 1959. 5 tables. 9 refs. 

The authors present a series of 262 cases of babies 
affected by Rh haemolytic disease seen at Southmead 








168 


Hospital, Bristol. The series is subdivided into “first 
affected babies” where the mother had not previously 1ad 
an affected child (200 cases) and “subsequently affected 
babies” where the mother had already had Rh antibodies 
during a previous pregnancy (62 cases). Antibodies were 
measured by the indirect antiglobulin technique. 

In the case of the first affected babies a close relation- 
ship was found between the maximum titre of antibodies 
between the 34th and 36th weeks and the risk of the 
pregnancy ending in stillbirth. In those cases where the 
titre was below | in 40 the stillbirth rate was very con- 
siderably lower than in those cases where it was at or 
above | in 40. Furthermore a high proportion of babies 
born to mothers in the latter category required exchange 
transfusion, whereas in the former category the incidence 
of transfusion fell pari passu with the drop in maternal 
antibody titre. 

In the subsequently affected babies the risk of stillbirth 
was found to be as high as in first affected babies where 
the titre was | in 40 or higher. At lower titres, however, 
the stillbirth risk was considerably greater. 

The authors conclude from their observations that in 
the case of the first affected baby premature delivery 
should be carried out 21 days before the expected date if 
the mother’s anti Rh titre has reached or exceeded | in 
40 by the 36th week of the pregnancy. Premature delivery 
is not recommended where the titre is less than 1 in 40. 
In the group of subsequently affected babies the mother’s 
past history is taken into account as well as the antibody 
titre. In the most unfavourable cases premature delivery 
is advised up to 35 days before the expected date. In all 
cases the size of the baby and ihe accuracy of the patient’s 
dates are carefully considered in arriving at the optimum 
time for delivery. 

The foetal survival rates, 89-5 per cent in the first 
affected group and 87-8 per cent in the subsequently 
affected group, compare favourably with the results in 
other published series. 

In an appendix to the article the technique of indirect 
antiglobulin titration is described. The authors empha- 
size that other laboratories may find a critical level 
different from their own | in 40 level. They relate this to 
the difficulty in obtaining a close standardization of end 
points in the titrations. Considerable experience in the 
method would seem to be necessary to obtain consistent 


results. J. M. Brudenell 


48. Monoamniotic Twinning: A Survey of the American 
Literature Since 1935, with a Report of Four New Cases. 

By L. J. SALERNO. Obstet. Gynec., 14, 205-213. Aug. 
1959. 1 table. 4 figs. 24 refs. 

Dizygotic twins are the result of 2 ova being separately 
fertilized within a brief space of time. Monozygotic 
twins result from division of a single fertilized ovum 
either at the blastomere stage or the blastocyst stage. It is 
believed that splitting of the germ disc before the seventh 
day after fertilization results in diamniotic twin preg- 
nancy. Monoamniotic twins result from division of a 
single ovum between the 7th and 13th day of develop- 
ment. Division after the 13th day produces Siamese 
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twins and mon-+trosities. If a fertilized ovum divides at 
the 2 cell blastomere stage (day one) the single ovum 
twins will be dichorionic diamniotic. 

The author gives details of four monoamniotic twin 
pregnancies, making the total in the American literature 
to date 35 cases. An analysis of these cases shows that 
(a) they occur commonly in young primigravidae; (5) the’ 
foetal mortality rate can be reduced to 30 per cent; 
(c) the commonest complication is knotting or twisting 
of the umbilical cords; (d) prematurity is frequent, as in 
any form of twin pregnancy. J. G. Dumoulin 


GYNAECOLOGY 


49. Investigations with Experimental Animals Concern- 
ing the Androgenic Effects of Ethinyl Nor-testosterone. 
(Tierexperimentelle Untersuchungen zur Frage einer 
androgenen Wirkung von Athinyl-nor-testosteron.) 

By R. Mey and H. Scuetp. Geburtsh. u. Frauenheilk., 
19, 783-788. Sept. 1959. 1 table. 5 figs. 10 refs. 

Female white rats, with an average weight of 240 g., 
were given a total of 5-5 mg. of ethinyl nor-testosterone 
in 4 daily injections from the 16th day of pregnancy. On 
the 21st day of gestation the foetuses were removed from 
the uterus and serial sections were cut horizontally 
through them to demonstrate the genito-urinary iract. 
From 18 animals 45 female and 53 male foetuses were 
obtained. Only 7 of the female foetuses (from 3 rats) had 
normally developed genito-urinary tracts. The remaining 
38 female offspring from the other 15 animals, showed 
some signs of mzsculinization. Female foetuses from un- 
treaied control animals were all normal and none of the 
male offspring from the treated animals showed any 
abnormality. In 38 of the female foetuses the vagina had 
failed to develop, in 37 the Wolffian ducts persisted, in 
13 seminal vesicles were visible and in 18 prostatic tissue 
was identified. 

The authors give a warning of the androgenic effects of 
ethinyl nor-testosterone, and especially of the conse- 
quences if it is used in early pregnancy for the treatment 
of recurrent or threatened abortions. In an appendix to 
this paper attention is drawn to a case presented by 
Napp to the 6th Symposium of the German Society for 
Endocrinology in Kiel in April, 1959, in which the 
mother was treated with ethinyl nor-testosterone during 
pregnancy and the child she bore was a pseudoherma- 


phrodite. Peter J. Huntingford 


50. The Local Effects of Oecstriol. (Ober Lokal- 
wirkungen von Ostriol.) 

By J. ARTNER and E. Gitscu. Geburtsh. u. Frauenheilk., 
19, 812-819. Sept. 1959. 2 tables. 6 figs. 17 refs. 

Senile conditions of the lower genital tract such as 
vaginitis, cervicitis and pruritus vulvac, and climacteric 
disturbances were treated in 25 patients with oestriol. An 
oral dose of 0-25 mg. of oestriol was given three times 
daily for 10 days to 12 patients, the other 13 received 
1 mg. three times daily by injection for 10 days. In 1 
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patient slight vaginal bleeding occurred 14 days after the 
treatment had finished. All but 5 of the patients were 
cured of their symptoms. Vaginal smears and endo- 
metrial biopsies from each patient were studied before 
and after treatment. In every case improvement in the 
cornification of the vagina was observed. In 3 cases some 
proliferation and oedema of the endometrial stroma was 
noted, but in no case was there any development of the 


endometrial glands. Peter J. Huntingford 


51. An Investigation of the Influence of the Administra- 
tion of Sex Hormones on the Excretion of Human 
Gonadotrophins. (Untersuchungen iiber die Beeinflussung 
der Gonadotrophinausscheidung beim Menschen durch 
Keimdriisenhormone.) 

By R. BUCHHOLZ. Geburtsh. u. Frauenheilk., 19, 851- 
585. Oct. 1959. 4 tables. 1 fig. 47 refs. 

By means of the mouse-uterus test of Levin and 
Thomas estimations were made of the 24-hour output of 
gonadotrophins in the urine of post-menopausal women 
or those who had had bilateral o6phorectomy some years 
previously. A base-line was obtained by collecting urine 
from 10 women for 10 days before treatment commenced. 
These results were compared in the same women with the 
urinary gonadotrophins obtained from the 24-hourly 
specimens of urine collected for 10 days after treatment 
with a particular sex hormone. The gonadotrophin 
complex was extracted from the urine by the kaolin- 
acetone method of Loraine and Brown and then purified 
with tricalcium phosphate. The activity of each extract 
was evaluated by a six- or five-point method, in all but 
6 cases, in whom the four-point method was used. Every 
point on the curves was obtained with at least 9 animals, 
the maximum number used for any point was 20. The 
estimation of the relative output of gonadotrophins 
before and after treatment was obtained for each case 
with an average of 50 animals. 

The administration of 50 mg. of testosterone pro- 
pionate 3 days prior to the estimations did not affect the 
excretion of gonadotrophins. When the dose of testo- 
sterone was increased to 100 mg. a fall in gonadotrophin 
excretion was noted; and if 25 mg. of testosterone 
propionate was given on alternate days, beginning 6 days 
before the estimations, a 50 per cent reduction of gonado- 
trophin output was obtained. 

Gonadotrophin excretion was reduced by 50 per cent 
if 5 mg. of oestradiol benzoate were given on alternate 
days; no further significant reduction occurred if the 
same dose of oestradiol benzoate was given daily. 

A dose of 125 or 250 mg. of 17«-oxyprogesterone-17 
capronate produced no significant alteration in the urin- 


ary output of gonadotrophins. —porey 7 Huntingford 


DISORDERS OF FUNCTION 


52. On the Mechanism of Uterine Bleeding. 

By B. ZonpeEK. Ann. Ostet. Ginec., 81, 29. Jan. 1959. 
18 refs. 

Uterine bleeding can take place from an endometrium 
in a variety of functional conditions; from an atrophic, 
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proliferated, hyperproliferated, glandular-cystic pro- 
liferated or progestationally developed mucosa. The 
development of the vessels in these various conditions 
differs considerably. Bleeding can occur as a result of 
withdrawal of oestrogenic hormone, progesterone or 
other steroid hormones. Bleeding can also occur at a 
constant hormone level. 

In seeking a common factor in uterine bleeding it is 
tempting to assume that one or more metabolites from 
steroid hormones are capable of producing bleeding by 
local action on the blood vessels primed by oestrogenic 


hormones. Josephine Barnes 


53. Metrorrhagias Due to ‘‘Missed Ovulation’’. (Les 
métrorragies par “ovulation manquée”’.) 

By C. Roman. Bull. Féd. Soc. Gynéc. Obstét., 11, 235- 
237. 1959. 1 ref. 

In this interesting little paper read before the Society 
of Gynaecology and Obstetrics of French Switzerland, 
the author presented 22 cases of metrorrhagia thought to 
be due to missed ovulation. The characteristic of these 
cases is that bleeding starts in a young woman, who nor- 
mally has a regular cycle. The bleeding starts about the 
fourteenth day and lasts two weeks exactly, stopping 
again on the day that the next period should have started. 

The theory of this type of bleeding is that a ripe 
Graafian follicle fails to rupture and persists past the 
fourteenth day of the cycle, with various vascular 
phenomena round the ovary, sometimes causing pain. 
The question as to why the bleeding always lasts exactly 
two weeks has been raised, and the author speculates on 
the relationship between follicle stimulating hormone, 
luteinizing hormone and luteotrophic hormone. The 
author makes a great point that hormone therapy should 
not be given to these patients, because it would only 
make the regulation of menstruation even more difficult. 


Elliot E. Philipp 


54. Some Experiences in the Treatment of Disorders of 
Ovulation. 

By G. I. M. Swyer. Ann. Ostet. Ginec., 81, 72. Jan. 
1959. 5 figs. 12 refs. 

In a fertility clinic directed by the author, disorders of 
ovulation have been encountered in 15 per cent of cases. 

These disorders are not associated with obvious endo- 
crine disturbance and are thus supposed to be due to a 
disturbance of hypothalamic function. The prognosis for 
these patients is uncertain. Some respond to continued 
oestrogen and progesterone therapy. Some respond to 
low dosage irradiation of the pituitary and ovaries but 
irradiation of the pituitary alone, though free from the 
hazard of genetic damage, seems to be ineffective. 

When there is definite evidence of endocrine disease the 
prognosis becomes much better. The long-term results of 
wedge resection of the ovaries in the Stein-Leventhal 
syndrome are on the whole satisfactory. 

Adrenal hyperplasia is not common but treatment with 
prednisone as a suppressive steroid seems to be highly 


satisfactory. Josephine Barnes 
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55. The Syndrome of the Irritable Uterus. 

By J. STALLWoRTHY. Ann. Ostet. Ginec., 81, 23. Jan. 
1959. 12 refs. 

The importance of functional conditions has been un- 
justifiably overlooked, especially in relation to the syn- 
drome of irritable uterus. This consisis of a marked 
irritability and dyskinesis of the uterus as demonstrated 
by fluoroscopy. Isthmic obstruction is often functional 
and may lead to ectopic pregnancy or may prevent the 
sperm from reaching the ovum. 

Irritability is not always present in a normal uterus but 
may be evidence of abnormality, such as a polyp, retained 
products of conception or endometriosis. 

Many cases of sterility may be cured by psychotherapy 
or by treatment with spasmolytic substances. 


Josephine Barnes 


56. Possible Causes of Foetal Atrophy. 

By J. HAMMOND. Ann. Ostet. Ginec., 81, 19. Jan. 1959. 
12 refs. 

The death of the fertilized egg at the earliest stage of 
development is an important cause of subfertility. In the 
rabbit, foetal atrophy is a recessive character dependent 
on the genetic make-up of the mother. 

In the cow, atrophy of the blastocyst is the main reason 
why artificial insemination over large numbers rarely 
gives a conception rate above 70 per cent. Observations 
show that some 25 per cent of fertilized ova fail to develop 
as foetuses. In ewes, the individual capacity for develop- 
ing fertilized ova can be assessed by implanting such ova 
into them. 

In cases where there is failure of development it is 
important to determine the cause. In birds, deficiency of 
vitamin B,, is apparently of importance. 

The essential substance is not F.S.H. since this is 
common to all species. Sheep’s eggs can live and develop 
normally for several days in a rabbit’s uterus. 


Josephine Barnes 


57. The Relation of Tuberculosis of the Uterus and 
Adnexa to Female Sterility. (Les rapports de la tubercu- 
lose utero annexielle latente avec la stérilité féminine.) 

By P. FUNCK-BRENTANO and J. DALSACE. Ann. Ostet. 
Ginec., 81, 100. Jan. 1959. 7 refs. 

Until recently, female genital tuberculosis was con- 
sidered as a cause of sterility. Treatment with anti- 
biotics and chemotherapeutic agents may result in some 
cases of pregnancy. In 46 cases of female genital tubercu- 
losis, one spontaneous abortion and 7 extra-uterine preg- 
nancies were observed. Early diagnosis and prompt 
treatment are important. Josephine Barnes 


58. Operative and Statistical Results in Epididymo- 
Deferential Anastomosis in Excretory Azospermia. (Résul- 
tats opératoires et statistiques de l’anastomose epidi- 
dymo-déférentielle dans les azoospermies excrétoires.) 

By H. Bay_e. Ann. Ostet. Ginec., 81, 166. Feb. 1959. 

Epididymo-deferential anastomosis may be attempted in 
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cases of secretory azoospermia. The operation is without 
risk. Establishment of the excretory passage is effected in 
about 70 per cent of cases. Where there is failure there is 





no disturbance of sexual function, though sterility per- 


sists. Josephine Barnes 


59. Classification of Human _ Intersexuality. 
Einteilung der menschlichen Intersexualitat.) 

By P. Extas and O. Vaco. Zbl. Gyndk., 81, 1377-1389. 
Aug. 29, 1959. 3 tables. 10 refs. 

The authors suggest a classification of the various 
forms of intersexuality keeping in mind (1) the component 
primarily affected; (2) the morphological peculiarities of 
the cases; and (3) the phase in the development during 
which the determining factor acts. 

Discrepancies may exist between the genetic, the 
gonadal, the gonophoric (external and internal genital 
organs) and the somatic sex (musculature, skeleton, etc.). 
Apart from these four objective manifestations of sex, 
there may be further differences as indicated by psycho- 
sexual tendencies and by the sex as registered. 

Genetic intersex comprises those cases in which the 


(Zur 


chromosomal sex differs from that of the gonads and the | 


primary and secondary sex characters. The authors 
believe that mutations from X to Y chromosome may 
occur during the early phases of a cell division so that an 
ovum which initially contained only XX chromosomes 
may give rise to both cells with XX chromosomes and 
others with XY. This group includes cases of testicular 
or ovarian agenesis (Turner’s Syndrome), the Klinefelter 
Syndrome and those cases of ovarian agenesis in which 
an unopposed adrenal cortex has produced some 
virilizing effects. 

Gonadal intersex includes cases in which there is a 
simultaneous presence of functioning ovarian and 
testicular tissue (various degrees of true hermaphro- 
ditism). The causative factor acts before the third month 
of development. This may be due to mutation from X to 
Y either in part or in the whole of a gonad, or it may 
result from polyploid fertilization of an odcyte with 2 
X-chromosomes which has not undergone chromosomal 
reduction by a spermatozoon containing Y. The result is 
a zygote of the type XXY. In these cases not only are the 
gonads bisexual, but there may also be manifestations of 
intersex in the remaining genital organs and secondary 
sex characters. 

Gonophoric intersex is determined by factors acting 
during the third month of embryonic life. It depends on 
the organizing influence of the gonads and on gonadal 
and extra-gonadal hormones. This group includes male 
and female pseudo-hermaphrodites. The apparent 
characteristics may be due to testes producing oestro- 
gens; or adrenocortical androgens in a female; or 
adrenocortical oestrogens in a male. All cases of gono- 
phoric intersex show a discrepancy between the structure 
of the gonad and the primary and secondary sex charac- 
ters; the original lesion takes place during the third 
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In cases of somatic intersex the pathological causes are 
always hormonal. They may develop at any time after 
birth, even after puberty. The cause may be hypothalamic 
(encephalitis, tumours, trauma), pituitary (acromegaly, 
Morgagni syndrome) or suprarenal (Cushing’s and 
adrenogenita! syndromes). The earlier in life the effects 
take place, the more marked they are. Bruce Eton 


60. Nuclear Sex and Genital Malformation in 48 Cases 
of Renal Agenesis with Especial Reference to Non- 
specific Female Pseudohermaphroditism. 

By P. J. CARPENTER and E. L. Potrer. Amer. J. 
Obstet. Gynec., 78, 235-258. Aug. 1959. 1 table. 7 figs. 
85 refs. 

A large proportion of individuals with malformations 
of the genital organs also exhibit abnormalities of other 
organs. The latter sometimes so dominate the picture that 
genital abnormalities are apt to be missed. This is par- 
ticularly the case in renal agenesis which is much more 
common in males, and the organs involved have a close 
ontogenetic relationship to the genital system. For this 
reason the authors have studied 48 infants with renal 
agenesis, including in their study the sex chromatin body. 
Among the 4i cases in which histological examination 
was possible, 10 showed female type and 31 male type 
nuclei. In 33 infants, 25 male and 8 female, the external 
genital organs were sufficiently normal for sex to be 
diagnosed by external examination. In 11 others the 
external genitals were absent or abnormal and a positive 
diagnosis was impossible, and in 4 instances female 
pseudohermaphrodites were incorrectly diagnosed as 
males because of a penile urethra. Seven of the 15 infants 
with abnormal external genitals showed the sirenomalous 
deformity with a single lower extremity. Of these, 6 were 
males, 4 had no external genitals and one had a penis 
growing from the lower part of the sacrum, 5 had testes 
and male type nuclei, one had a penile structure flanked 
by small folds resembling rudimentary labia or a bifid 
scrotum. At post mortem it was thought to be male, but 
proved to be female. Of the remaining 8 infants with 
marked abnormalities of the external genitals the gonads 
and sex chromatin patterns agreed, indicating that 3 were 
males and 5 females. None of the female infants had a 
normal genital tract, and 20 of the 48 had ano-rectal 
malformations. 

The authors propose that the term “specific” should 
be applied to those pseudchermaphrodites that have no 
other congenital abnormality, and “non-specific” to 
those that have; the former being regarded as due to a 
foetal or maternal androgenic influence, and the latter to 
other causes. They consider that whenever a congenital 
malformation is found nuclear sex should be studied in 
the newborn child whether it is alive or dead. 


F. J. Browne 


61. The Value of Sex Determination, In Absence of 


— Sex Development with Primary Amenorrhoea. (Watosc 
' the 





oznaczania plci genetycznej w przypadkach braku 
dojrzewania plciowego z pierwotnym brakiem miesiaczki. 
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By R. TARLOwsKI. Ginek. polska., 30, 405-413. 1959. 
5 figs. 30 refs. 

The author discusses the value of investigating chroma- 
tin in determining genetic sex. This has been specially 
significant in cases of underdevelopment of the sex 
organs, with primary amenorrhoea. The author describes 
the technique of investigation of the sex chromatin in 
skin biopsies, smears from the oral cavity, and vaginal 
smears. 

The sex chromatin is found in the form of a flat convex 
nodule adherent to the nuclear membrane. Out of 17 skin 
biopsies taken from men sex chromatin was found in one 
case, and in no instance among 52 oral smears from men. 
In skin biopsies taken from 21 women sex chromatin was 
found in 63 per cent, in smears taken from the oral 
cavity of 74 women in 41 per cent, and from the vaginal 
smears in 39 per cent of cases. 

Seventy women with primary amenorrhoea and in- 
sufficient sex development and rudimentary gonads were 
examined and in all cases the sex was genetically female. 
In women with Turner’s syndrome the sex was geneti- 
cally male in 10 cases out of 19 examined. Out of 12 
women with signs of eunuchoidism the sex was geneti- 
cally male in 5 cases, and female in 7 cases. Ten women 
were classified as an intermediary group, and were found 
to be genetically male in 3 cases and female in 7 cases. 


S. H. Riterband 


62. Evidence for the Existence of the Human ‘‘Super 
Female’’. 

By P. A. Jacoss, A. G. Barkie, W. M. Court Brown, 
T. N. MacGrecor, N. MACLEAN, and D. G. HARNDEN. 
Lancet, 2, 423-425. Sept. 26, 1959. 4 figs. 11 refs. 

~The authors report a case of a patient whose cell nuclei 
contained 47 chromosomes, the chromosomal sex being 
XXX. The patient was first seen at the age of 22 because 
of secondary amenorrhoea. The breasts were under- 
developed and the genital tract infantile. Chromosome 
analysis of cells from sternal marrow and skin showed 
the majority to contain 47 chromosomes, the additional 
chromosome being found in the X chromosome position. 
The sex chromosome constitution was therefore pre- 
sumed to be XXX. Studies of the nuclear sex in buccal 
smears lent support to this hypothesis, a proportion of 
the nuclei showing 2 chromatin bodies. 

This condition is analogous to the super female found 
in Drosophilia melanogaster. These super females are 
often non-viable; the case described suggests that in man 
the condition may only affect the genital tract. 


J. M. Brudenell 


INFECTIONS OF THE REPRODUCTIVE ORGANS 


63. Cytology of Vaginal Smears with Trichomonas. 

By A. C. Bauer, A. EpirAnio, and W. J. REDNER. 
Obstet. Gynec., 14, 381-388. Sept. 1959. 11 figs. 11 refs. 

In 8401 cervical-vaginal smears studied at the First 
U.S. Army Medical Laboratory, New York, Trichomonas 
vaginalis was found in 7:2 per cent of cases. Atypical cell 
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features, leucocyte clusters, ground-glass appearance and 
the presence of long bacillary forms in chains were clues 
to the presence of parasites. Twenty-seven of the tricho- 
monas cases showed suspicious cells; 8 of these patients 
failed to improve after treatment. In only 1 of the 27 
cases producing atypical cells (Class III or more) was 
carcinoma-in-situ proved. 

It would seem that other conditions than growths can 
produce very malignant-appearing pseudotumour cells, 
and the authors believe that trichomonas infection is one 
of them. There is no apparent correlation between the 
number of parasites and the degree of atypia. A diagnosis 
of carcinoma-in-situ in the presence of Trichomonas 
should only be made after very careful consideration. 


J. G. Dumoulin 


64. The Results of Conservative Treatment of Salpin- 
gitis Diagnosed at Laparotomy and Laparoscopy. 

By B. SUNDEN. Acta obstet. gynec. scand., 38, 286-296, 
1959. 7 figs. 25 refs. 

Fifty-nine patients in whom acute salpingitis was 
diagnosed during laparotomy in the decade 1945-54, but 
in whom neither the uterus nor the adnexa were inter- 
fered with surgically in any way, were approached by 
questionnaires concerning subsequent pregnancies and 
symptoms. Fifty-two patients co-operated. Of these, 30 
had become pregnant once or more often after conserva- 
tive treatment following laparotomy. Treatment con- 
sisted in the majority of cases of penicillin or combina- 
tions of penicillin with either sulpha-drugs or strepto- 
mycin. Eight patients in whom the salpingitis had been 
mild did not receive treatment with either chemotherapy 
or antibiotics; 2 of them had become pregnant. All the 
4 patients from whose tubes gonococci had been cultured, 
and all the 5 in whom purulent pelvic peritonitis had been 
found at operation, had become pregnant. The one 
patient from whose tubes tubercle bacilli had been 
cultured did not conceive. The total number of preg- 
nancies in these 30 patients was 45; three of these 
terminated in abortions; there were no ectopic preg- 
nancies in this series. Thirty-two of the 52 patients 
reported that they were free from symptoms, and none of 
the remainder considered herself seriously incapacitated. 

Compared with data collected from the literature of 
the pre-chemotherapy and pre-antibiotic times, the 
results of conservative treatment of acute salpingitis have 
very considerably improved; the figures obtained consti- 
tute minima as no questions were asked about voluntary 
prevention of pregnancy following laparotomy. 

N. Alders 


NEW GROWTHS OF THE REPRODUCTIVE 
ORGANS 


65. Endometrial Adenocarcinoma: Vaginal Metastases 
Revealed by the Colposcope. (Metastasi vaginali de adeno- 
cantoma dell’endomerio fuggito alla colpocitologiae 
rivelato dalla colposcopia.) 
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By T. Bacas and C. GrorNELLI. Minerva ginec., 
Torino, 11, 679-684. Aug. 31, 1959. 8 figs. 17 refs. 

Whilst Hinselmann’s colposcope permits rapid differ- 
entiation of cervical erosions into the 90 per cent which 
are innocent and the 10 per cent which require more 
detailed investigation, this instrument is invaluable in 
spotting early secondary malignant nodules under the 
mucous membrane of the vagina, a not uncommon 
situation for them to develop as a sequel to endometrial 
adenocarcinoma. In such cases, after a hysterectomy has 
been performed colpocytology after the method of 
Papanicolaou will fail to help until a much later stage has 
been reached. The article is based on a detailed case 
record and includes a description of the lymphatic 
channels by which this paravaginal extension arises. 


W. C. Spackman 


66. Diagnostic Cytology in Cases of Malignant Disease 
of the Corpus Uteri. (Die Zytodiagnostik bésartiger Ver- 
anderungen im Bereich des Corpus uteri.) 

By H. WeNIG. Zbi/. Gyndk., 81, 1457-1462. Sept. 12, 
1959. 2 figs. 14 refs. 

The diagnosis of endometrial carcinoma from vaginal 


smears has a high failure rate (40-60 per cent]. The | 


author has been using a nylon brush which is introduced 

into the uterine cavity through a tube with a diameter of 

a size 3-4 Hegar’s dilator. The brush is moved about 

inside the uterine cavity, withdrawn into the introducing 

tube and then used for preparation of smears. 

Since 1956, 1,815 smears have been prepared. The 
brush was used in 976 cases and aspiration through a 
cannula in 312 cases. There have not been any complica- 
tions following the use of either method. In 46 out of 49 
cases of carcinoma of the corpus a positive diagnosis was 
made, and confirmed histologically. In 3 cases the cyto-| 
logical diagnosis was “suspicious”. 

The following characteristics were observed in cases of | 
carcinoma: 

(1) Conglomerations of atypical endometrial cells; 

(2) Malignant cells are usually larger than normal endo- 
metrial cells. Their shape is round, occasionally 
cylindrical, and the cytoplasm mostly scanty. 

(3) The nuclei are hyperchromatic and stain dark black. 
There is great variation in size and shape of the 
nuclei which are often very large. 

The method is recommended as a routine investigation 
for the detection of endometrial carcinoma. I 


Bruce Eton 


67. Mixed Mesodermal Tumour of the Body of the 
Uterus. (Sul cosi’ detto tumore misto mesodermico del 
corpo dell’utero.) 

By F. Rivke and P. C. Pozzi. Ann. Ostet. Ginec., 81, 
470. May 1959. 7 figs. 89 refs. } 
A case is reported of a 63-year old woman who had had 
an X-ray menopause at the age of 48 for metrorrhagia. 
She presented with offensive discharge and the first 
histological diagnosis was of anaplastic carcinoma. The 
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tumour was first irradiated and later panhysterectomy 
was performed. The cavity of the uterus contained a solid 
ovoid mass. Histological examination showed this to be 
a mixed mesodermal tumour of the uterus consisting of 
undifferentiated sarcomatous tissue with hyaline cartilage 
and giant cells similar to rhabdomyoblasts. 


Josephine Barnes 


68. Cervical Carcinoma: Cancer Cells in the Circulating 
Blood. 

By A. W. Dippte, D. M. SHOLEs, J. HOLLINGSWORTH 
and S. KInLaw. Amer. J. Obstet. Gynec., 78, 582-585. 
Sept. 1959. 1 table. 1 fig. 10 refs. 

This investigation was carried out on 14 patients. 
Blood was got from the common iliac vein in all 14 and 
in some also from the external iliac, femoral or ante- 
cubital veins. None of the patients had undergone any 
treatment. Generally speaking it was found that the more 
advanced the disease, the more likely it was that cancer 
cells would be found in the circulating blood. In two 
Stage I cases cancer cells were found in 1; in four Stage II 
cases, 2 had tumour cells; in two Stage III cases, 2 had 
tumour cells and in five Stage IV cases 3 had tumour 
cells. All the cancer cells were found at or above the 
bifurcation of the common iliac vein, none being re- 
covered from the external iliac, femoral or ante-cubital 
veins. Whether or not a positive finding indicates a worse 
prognosis is still unknown. FJ. Browne 


69. Site and Extension of Carcinoma In Situ and 
Incipient Carcinoma of the Cervix. 

By K. G. Oper and E. BontKe. Arch. Gyndk., 192, 
55-68. 1959. 7 figs. 22 refs. 

The authors report on 150 cases of carcinoma in situ 
and micro-carcinoma collected since July, 1955, and 
detected, in most instances, by vaginal cytology. The 
histology of the lesions was studied in hysterectomy 
specimens, amputated cervices or extensive cone biopsies 
the greatest care having been exercised to avoid tissue 
distortion by handling and fixation. The area of the 
lesion (carcinoma in situ or micro-carcinoma) was 
mapped out in the histological preparations with a 
possible error of 1,000 ». In more than 90 per cent of 
cases the changes occurred over the cervical glands, 
about one-fifth of the patients had lesions situated solely 
on the surface of the portio vaginalis, in one-fifth the 
lesion was confined to the cervical canal and in three- 
fifths of cases the changes occurred around the cervical 
os, involving the surface of the portio and the canal to 
varying degrees. The location of the early malignant 
changes varied with the age of the patient. This is ex- 
plained by the characteristic changes in the appearances 
of the cervix throughout the life cycle of woman. During 
the reproductive period the cervical glands are pre- 
dominantly found on the surface of the portio vaginalis 
retreating towards the cervical canal with increasing age. 
In 80 per cent of old women the glands are confined to 
the cervical canal. Women showing malignant changes in 
the cervical canal only were usually about 12 years older 
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than those with malignant changes on the surface of the 
portio only. 

Almost 80 per cent of all changes were present both in 
anterior and posterior lips or anterior and posterior 
cervical walls respectively; in only about 20 per cent of 
cases was the disease found to be unilateral. In 77-3 per 
cent of all cases isolated or additional disease was found 
in the cervical canal. E. Wachtel 


70. The Individualization of Therapy for Cervical 
Carcinoma In Situ. 

By J. S. KrieGer and L. J. McCormack. Surg. Gynec. 
Obstet., 109, 328-332. Sept. 1959. 5 figs. 4 refs. 

This is an analysis of the experience gained in Cleve- 
land, Ohio, in the treatment between January, 1950 and 
January 1958 of 124 cases of cervical carcinoma in situ. 

Radical conization was performed whenever cyio- 
logical studies suggested carcinoma in situ. This was 
carried out under general anaesthesia, and consisted of 
knife conization immediately followed by cautery 
conization, and coagulation to effect haemostasis. About 
12 serial blocks were obtained from each conization 
specimen and from every block representative micro- 
scopic sections were prepared. 

Until late 1952 conization was employed only for 
diagnosis and was followed in positive cases by hysterec- 
tomy. Thirty-seven patients were treated in this way, and 
in 33 no residual disease was found after conization, 
while 4 had evidence of persistent carcinoma in situ. 

Since 1952 radical conization has been used for 
diagnosis and treatment provided that cervical patency 
was maintained after conization, serial cytological studies 
were negative for tumour cells and there was no other 
lesion necessitating laparotomy. Follow-up cell studies 
were made at 6 weeks, 3 months, 6 months and yearly 
thereafter. Eighty-seven patients were managed thus and 
cervical smears have been negative for neoplastic cells 
repeatedly in all but two instances. In one of these 
atypical cells persisted and in the other dysplastic cells 
were demonstrated 3 years after conization. Hysterec- 
tomy has been performed in the former and is being 
contemplated in the latter. 

The authors point out that carcinoma in situ never 
constitutes a therapeutic emergency and consequently the 
completeness or incompleteness with which the lesion has 
been removed can be assessed over a period of time by 
cytological methods. Thus the treatment of cervical 
carcinoma in situ can be individualized safely in accor- 
dance with the extent of the disease and its response to 


treatment. John P. Erskine 


71. Ovarian Metastases from Adenocarcinomas of 
Colon and Rectum. 

By M. C. WHEELOCK and P. PuToNG. Obstet. Gynec., 
14, 291-295. Sept. 1959. 6 figs. 7 refs. 

Metastatic carcinoma in the ovaries from colonic or 
rectal adenocarcinomas differ histologically from Kru- 
kenberg tumours in that they do not show the typical 
“signet-ring” cells. They are also distinguishable histo- 
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logically from serous and pseudomucinous cystadeno- 
carcinomas of the ovary. When cystic carcinomas of the 
ovary are found, it is wise to examine the large bowel for 
growth also. Similarly, it should be remembered that 
cases of bowel carcinoma may develop ovarian tumours 
even after a lapse of several years. 

A case can be made out for prophylactic bilateral 
oéphorectomy at the time of bowel resection for colon 
carcinoma in female patients in the older age groups. 


J. G. Dumoulin 


72. Early Endometrial Carcinoma Following Prolonged 
Estrogen Administration in an Ovariectomized Woman. 

By Y. M. BromperG, E. LIBAN and A. LAUFER. 
Obstet. Gynec., 14, 221-226. Aug. 1959. 5 figs. 30 refs. 

A case is reported in which an early endometrial car- 
cinoma developed in a 42-year-old married Jewish patient 
who had had both ovaries removed at the age of 18 
because of bilateral dermoid cysts. After their removal 
she had severe menopausal symptoms for which she was 
given oestrogen therapy. This therapy was taken con- 
tinuously for 24 years despite attempts by doctors to 
restrict the drug, and it was estimated that she had taken 
the equivalent of 9-2 g. of oestrone. The patient’s mother 
had died of cancer of the uterus at the age of 46. 


J. G. Dumoulin 


73. The Scope of Endocrine Treatment in Endo- 
metriosis. 

By F. BENJAMIN. S. Afr. med. J., 33, 765-769. Sept. 12, 
1959. 3 tables. 18 refs. 

In an attempt to determine the place of endocrine 
therapy in the treatment of endometriosis, 120 consecu- 
tive cases were analysed, 60 of whom were treated with 
hormones. This constitutes the largest series of cases 
described who were treated in this way. 

Oestrogens, progesterone or androgens may be used. 
Androgen therapy is considered the most suitable form 
of treatment today, although progesterone therapy 
should be investigated more fully. Androgens were used 
in 60 cases in courses of 10 mg. of methyl testosterone 
daily by mouth for 2 months. This was found to be a 
harmless dose. Minimal temporary side-effects occurred 
in 2 cases, but these phenomena disappeared on cessation 
of therapy. Of the 60 cases 25 per cent were completely 
resistant to treatment; 37 per cent were temporarily 
cured of symptoms and signs (for 3-6 months, but 
occasionally for 1-3 years); 38 per cent were completely 
and apparently permanently cured—and of this group 
over a third became pregnant, infertility having been one 
of the major complaints. The patients who became preg- 
nant are described in detail. 

Response to treatment does not appear to depend on 
the age of the patient. The site and extent of the lesion, 
however, did affect the chances of success. Endometrio- 
matous ovarian cysts smaller than 3 inches in diameter, 
and lesions in the pelvic peritoneum and uterosacral 
ligaments responded well to androgen therapy. On the 
other hand, endometriosis in the rectovaginal septum 
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and in laparotomy scars, and lesions in the ovary bigger 
than 3 inches in diameter were more resistant to treat- 
ment. 

The mode of action of endocrine therapy is discussed. 
A retrospective analysis of this series shows that androgen 
therapy has a small but definite place in selected cases. 
The dosage recommended is harmless. This kind of 
treatment is indicated: 

(a) Asa therapeutic test when the diagnosis is in doubt. 

(b) When the condition has recurred after one or more 
conservative operations. 

(c) When the lesion is not easily accessible to surgery. 

(d) When the patient’s only complaint is infertility. 








(e. In view of the findings in this investigation it 
would appear that the routine use of androgens to pre-} 
vent the recurrence of endometriosis after conservative 
surgery deserves consideration; likewise a course may be | 


of value pre-operatively. Author's summary 


74. Postmenopausal Endometriosis. 

By N. A. ANDROUTSOPOULOS and S. C. SOMMERS. 
Obstet. Gynec., 14, 245-248. Aug. 1959. 2 tables. 1 fig. | 
8 refs. 

Seven cases of post-menopausal endometriosis are des-, 
cribed which were collected from pathological material. 
Ovarian stromal hyperplasia or functioning ovarian 
tumours with oestrogen secretion could account for the 
condition in 5 of the cases and adrenocortical oestrogen 


secretion in one. J. G. Dumoulin 


OPERATIONS 


75. The Value of Antibiotic Prophylactic Treatment in 
Major Gynaecological Surgery. (Valeur du traitement 
prophylactique aux antibiotiques dans les suites opera- 
toires.) 

By P. GIANONI and F. GIOVANNINI. Bull. Féd. Soc. 
Gynéc. Obstét., 11, 237-242. 1959. 3 tables. 3 figs. 

This short paper shows conclusively that in the 
Gynaecological Department of the University of Geneva 
prophylactic antibiotic therapy not only is of little value, 
but actually increases the complications of surgery. The 
authors believe that the length of time the operation has 
taken is the determining factor in the frequency of com- 
plications, and that antibiotic therapy does not lower the 
morbidity as shown by rise in temperature and pulse in 
the ten post-operative days. A statistically significant in- 
crease in post-operative temperature and pulse rises are 
shown in the cases treated with antibiotics prophylac- 
tically, as compared with those not so treated. 


Elliot Philipp 


76. Hysterosalpingography with Manometric Recording. 
(L’hystérosalpingographie avec enregistrement mano 
métrique et cinématographique.) 

By R. Patmer, E. Cuericie and J. PULSFORD. Ann. 
Ostet. Ginec., 81, 59. Jan. 1959. 

Since 1948, hysterosalpingography has been carried out 
with organic preparations of hydrosoluble iodine, mad 
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viscous by polyvinylpyrrolidone. This is followed by per- 
fusion with 20 ml. of saline with penicillin. The pressure 
is recorded with Palmer and Pulsford’s manometer. The 
process may be filmed with the aid of a brilliance ampli- 
fier which allows the detailed study of uterine and tubal 
contractility with minimal irradiation to the patient. 


Josephine Barnes 


77. A Cervical Adaptor for Tubal Insuffiation and 
Hysterosalpingography. (Ein Portio-Adapter fiir Per- 
sufflation und Hysterosalpingographie.) 

By R. FYIKENTSCHER and K. Semm. Geburtsh. u. 
Frauenheilk., 19, 867-870. Oct. 1959. 2 figs. 

The authors have devised an instrument which will fit 
any shape and size of cervix and produce an efficient seal, 
without the need for distorting or damaging it by vul- 
sella, cervical screws, etc. The instrument consists of a 
bell of transparent plastic material, from the inside of 
which protrudes a conical cannula. The bell is applied to 
the cervix so that the cannula fits into the cervical canal. 
To the top of the bell 2 tubes are attached. A central one, 
continuous with the cannula, conveys carbon dioxide or 
a contrast medium into the uterine cavity; the side tube 
communicates with the cavity of the bell, which is in 
contact with the cervix. If a vacuum is created by with- 
drawing air from the bell through the side tube (a 
20 ml. syringe will suffice) it adheres firmly to the cervix 
and pushes the conicai cannula firmly against the sides of 
the cervical canal, producing an effective seal. 


Peter J. Huntingford 


78. Techniques of Tubal Plastic Operations. 

By M. Moore Wuite. Ann. Ostet. Ginec., 81, 90. Jan. 
1959. 4 figs. 

Four types of operation for tubal occlusion are des- 
cribed: (1) Freeing of peritubal adhesions. (2) Terminal 
salpingoplasty. (3) Tubo-uterine implantation. (4) In- 
sufflation of the abdominal ostium to cure tortuousness. 
The technical details of the four operations are illustrated, 

Other causes of sterility must be excluded and opera- 
tions should not be performed in cases of tuberculosis. 
Operations should be performed just after menstruation. 
Antibiotics are not necessary when infection is absent. 

In 70 patients pregnancy resulted in 27, and in 19 of 
these there was a successful delivery. 


Josephine Barnes 


UROLOGY 


79. The Anatomics of the Female Urethra. 

By S. R. MUELLNER. Obstet. Gynec., 14, 429-434. Oct. 
1959. 24 refs. 

In this critical review of the anatomy and physiology of 
the female urethra the author points out that anatomical 
search for the mechanism of urinary control has led to 
much misconception. His own investigations have shown 
that to initiate the urinary stream the thoracic diaphragm 
is steadied at the end of inspiration, the lower abdominal 
musculature is contracted, and the resulting increase in 
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intra-abdominal pressure is directed towards the vesical 
neck. The pubococcygeus is relaxed at the same moment. 
This permits the internal vesical sphincter to drop down- 
wards in the pelvis. A sharp downward tug on the vesical 
neck constitutes the stimulus for contraction of the 
detrusor muscle of the bladder, a contraction which 
starts at the bladder neck and spreads to its dome. Thus 
the entire mechanism resides outside the urethra and 
could not possibly be discovered by anatomical and 
histological studies of the urethra alone. 

Inhibition of micturition appears as a contraction of 
the entire levator ani which lifts the bladder base and 
elongates the urethra. The region of the external urethral 
sphincter acts as a fixed point from which the urethra is 
pulled upwards. J. G. Dumoulin 


80. A Case of Vesico-Cervical Fistula Following 
Caesarean Section. 

By J. H. Witutams. Brit. J. Urol., 21, 325-327. Sept. 
1959. 

The author describes a case of vesico-cervical fistula. 
The patient, aged 46, presented with an iron deficiency 
anaemia, amenorrhoea and cyclical haematuria, which 
followed Caesarean section 9 years previously. The 
haemorrhage occurred monthly and lasted for 7 days. 
There was no vaginal leak of urine. Cystoscopy at first 
was negative, but when performed during an attack of 
haemorrhage a bleeding granulomatous area was seen at 
the bladder base. The bladder was opened extra-peri- 
toneally and the fistula demonstrated. Hysterectomy was 
performed. The cervix was densely adherent to the 
bladder and a portion of the bladder wall was removed 
with it. The defect was made good by two layers of catgut 
suturing. Section of the uterus revealed no evidence of 
malignancy or inflammation. J. H. Carver 


81. Primary Carcinoma in a Diverticulum of the 
Female Urethra. 

By J. W. FAULKNER. J. Urol., 82, 337-341. Sept. 1959. 

A woman of 57 presented with haematuria. Blood 
could be seen oozing from the external meatus and on 
pressure of the anterior vaginal wall a hard nodular mass 
3 cm. in length was discovered. Cystoscopy was negative. 
On examining the urethra with a cysto-urethroscope two 
small openings on the floor were observed. A diverti- 
culogram was made, which showed a diverticulum with 
a filling defect. 

The mass was excised with about 2 cm. of the urethral 
floor. This was repaired over a Foley catheter which was 
left in for 10 days. No fistula resulted. The tumour was a 
transition cell carcinoma. Thirty-three months later a 
small nodule appeared on the scar and this disappeared 
with X-ray therapy. 

Four other cases of carcinoma in a urethral diverticu- 
lum have been collected. The treatment in two cases was 
excision followed by radiation (one was dead and the 
other alive 5 years later). Two other patients had surgical 
removal only (one died, and the other was alive 7 years 


later). J. H. Carver 
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